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ABSTRACT 



The design of a compiler for the IBM S/360 systems implementation 
language BLISS-360, a modification of the PDF- 10 language BLISS- 10, is 
described. The compiler has a two-pass structure that is based upon the 
XPL Compiler Generator System. The first of these passes, which uses 
the XPL prototype compiler Skeleton, is examined in some detail. Funda- 
mental data structures are described for this pass, including a constant 
table, a dictionary for variable definitions, and an intermediate language 
table to retain the source program structure and semantics. Modifications 
which allow the Skeleton compiler to perform a syntax analysis of BLISS- 
360 programs are discussed and demonstrated. 

General requirements are defined for the functions to be performed by 
the second pass, including machine language code generation from the 
intermediate language, storage allocation and building program interface 
linkage. 
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I. INTRODUCTION 



An IBM S/360 version of the Basic Language for the Implementation 
of System Software, BLISS-360, has been designed by Zavoyski [Ref. l| 
from the BLISS language for the PDF- 10 [Ref. 2[[ . The next task then 

is to design and build a compiler for this language. With this objective 
in mind, the ultimate goal of the project and the specific objectives of 
this thesis are stated. 

A. PROJECT GOAL 

In order for BLISS-360 to become a viable tool for the production of 
S/360 software programs it is necessary to have for it a compiler which 
will execute efficiently and produce effective machine language. The pro- 
duction of this compiler is the ultimate project goal. 

B. THESIS OBJECTIVES 

The primary thesis objective is to provide a basic structure for 
accomplishing the goal. This was planned as three basic phases. 

First, define the approach by examining several alternative methods 
of compiler construction to select one suitable for the language and con- 
venient to implement. 

Second, design the compiler. Based on the approach selected (a 
two-pass compiler using the XPL Compiler Generator System [Ref. ^ ) 

this phase was divided into two subgoals; first, provide a detailed design 
of pass one and second, provide the general requirements for pass two. 
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Third, provide sufficient programming for pass one (a modification 
of the XPL Skeleton Compiler (Ref. ^ ) to allow the syntax analysis 

of programs written in BLISS-360. 
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II. A BLISS-360 COMPILER — POSSIBLE APPROACHES 



In the effective construction of a compiler it is necessary first to 
examine the objectives intended for the compiler and then to balance these 
objectives against the available construction techniques. 

A. REQUIREMENTS OF THE COMPILER 

The principal intent of BLISS-360 is to produce production quality 
systems programs. Its compiler must therefore first meet the requirement 
of efficient code production. 

System programs provide essential services in the management and 
use of computer resources. In general, however, they are part of the oper- 
ating system overhead in terms of both time and storage space. Thus, it 
is essential that a compiler for the production of system programs approach 
the efficiency of good assembly language programming in its production of 
machine language. 

As an extension of the first requirement, run-time storage must be 
managed effectively. Mechanisms must be established to keep central 
memory requirements to a minimum, and relinquish unused areas of memory 
for future use by other blocks of the program. 

A paged environment places the additional burden of maintaining 
contiguity of data wherever possible in order to minimize page faults. 

BLISS-360 programs must be able to communicate with existing 
operating systems, in particular OS/360 and CP/CMS. They must also 
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be able to operate without the support of an operating system. Thus, 
multiple forms of interface may need to be created. 

In order to maintain its effectiveness, a compiler must be adaptable 
to changes in the language it implements and to changing requirements for 
its object code. 

B. COMPILER CONSTRUCTION TECHNIQUES CONSIDERED 

Several possible ways of building a BLISS-360 compiler were evalu- 
ated against the requirements of Sec. II. A. In addition, they were exam- 
ined to see whether a significant start could be made on a useful compiler 
in a limited time. The techniques evaluated were as follows. 

1 . Rewrite BLISS 

One of the existing two versions of BLISS (for the PDP-10 and 
the PDP-11) could be rewritten, incorporating the changes for the S/360, 
in an existing S/360 language. This would have the advantage of working 
with an established BLISS system which has implementation information 
available [Ref. ^ 

Several languages are available on the S/360 for the rewrite 
task. Examples of these languages include XPL [Ref. ^ , PL360 

[kef. ^ and S/360 Assembler [kef. ^ . 

The existing BLISS compilers, however, are quite large and 
complex and would require a significant education period before anything 
worthwhile could be accomplished. Furthermore, the differences in archi- 
tecture between the PDP-lO and the S/360 cause many language changes 
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^ef. ^ . In addition, these differences would create the need for 

modified storage management techniques . 

This approach was discarded since the size of the effort 
involved before any return could be seen was too large. 

2 . Write a New Compiler 

The idea of writing a completely new compiler was briefly 
considered. This approach has some advantages over a complete rewrite 
in that one is burdened neither with the idiosyncrasies of an existing pro- 
gram nor with the problem of working with two languages at once. 

This approach was not taken because of the large amount of 
time required to get a useful start on a project of this magnitude. 

3. Bootstrap - PDP-10 to S/360 

Given the availability of a PDP-10, it is possible to bootstrap 
BLISS from the PDP-10 to the S/360. The BLISS- 10 compiler, which is 
written in BLISS- 10, could be modified to produce S/360 machine language 
(ML) for a subset of its functions sufficient to describe the compiler. 
Language changes could mostly be avoided at this point as the PDP-10 has 
a similar structure to the fixed point subset of the S/360 [pef. 6 and ^ 

Using this BLISS- 10 to S/360 ML compiler to compile BLISS- 10 
on the PDP-10, one could produce a BLISS-10 to S/360 ML compiler which 
would execute on the S/360. At this point independence from the PDP-10 
would be achieved and modifications to BLISS -10 to produce BLISS-360 
could be accomplished by further bootstrapping on the S/360. The T-diagram 
in Fig. 1 illustrates this process. 
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T-Diagram — BLISS- 10 to BUSS-360 



An additional advantage to this approach is that the compiler 



is maintained in its own language. This reduces the number of languages 
with which a programmer must be intimately familiar, and improves the 
modifiability of the compiler since BLISS is well suited to compiler writing. 

This would have been the most logical technique; unfortunately, 
a PDF- 10 was not available for this project'. 

4 . XPL Systems 

The final method considerd, and the one which was eventually 
considered to be most suitable, was to make use of the XPL Compiler 
Generator System [Ref. ^ . For convenience, this system will be 

referred to as the XPL System since it is written in the PL/l derivative pro- 
gramming language XPL. 

The XPL System operates as follows. The syntax of the source 
language being compiled is defined in Backus-Naur Form (BNP) so that it 
is acceptable to McKeeman's Mixed Strategy Precedence parsing technique. 
This BNP is processed by a BNP analyzer program which generates tables 
describing the terminal and non-terminal symbols of the language. The 
tables also define stacking and context checking decisions. 

These tables are added to a program called the Skeleton. The 
Skeleton is a prototype compiler which contains the scanning routines and 
the basic mechanisms for syntax analysis of a program written in the source 
language. The syntax analysis routine also calls an empty code synthesis 
procedure each time a reduction is performed on the source language. 
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One-Pass 



a . 



In a one-pass XPL system the code synthesis procedure 



Synthesize is responsible for building the symbol table or dictionary, 
looking up definitions, generating object code (eg. S/360 ML), and setting 



set forth in Sec. II .A. Its greatest asset is its relative ease of initial 
construction, its modifiability, and its speed of execution. 

Once the BNP has been well defined and the basic 
Synthesize functions written (eg. , symbol lookup, and object code genera- 



constructions can be added gradually. A basic subset can first be defined 
in order to demonstrate the basic concepts. The more sophisticated con- 
structions can then be added, or previously defined constructions can be 
modified . 

The one-pass system has many features to recommend 
it, but it was rejected for reasons which will be noted in Sec. II. C. 
b. Multi-Pass 

A multi-pass compiler produced using the XPL System 
uses the same basic mechanism as the single-pass system except that it 
is split into more than one segment, each of which scans the entire program 
or a modified form of the program. 

(1) Three-Pass . An example of a multi-pass system 
might be a three-pass system. The first pass would analyze a program 



up run-time storage. 



The one-pass system meets most of the requirements 



tion for the various S/360 instruction formats 




), code synthesis 
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only for block structure and declarations . It would completely build the 

I 

data dictionary thereby simplifying the remaining grammar by removing 
potential data conflict problems such as forward function calls and label 
branches . 

The output of the first pass would be the original 
program without the declarations. This first pass could be built from a 
Skeleton and an abbreviated grammar, but would most likely consist pri- 
marily of an exotic scan routine. 

The second pass would analyze the modified pro- 
gram produced by the first pass using essentially the form of the one-pass 
system, but with these differences: the BNF would not contain declarations, 
and variable lookup would be performed by the scanner instead of by 
Synthesize. Synthesize would no longer produce object code but would 
instead produce an intermediate language (IL) form of the program. 

Finally, the third pass would use the IL and the 
data dictionary to produce machine language (ML) and set up run-time 
storage and external interface requirements . 

(2) More than Three Passes . More passes could be 
added to further subdivide the functions of the existing passes in order to 
reduce the central memory requirements of each pass, or to provide some 
additional capability such as improved code optimization. 

(3) Two-Pass . Another variant of the multi-pass sys- 
tem has just two passes. A logical form for this would be to combine the 
first two passes of the three-pass system mentioned above. Thus, as 
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shown in Fig. 2, the first pass would scan the source statements, analyze 
their syntactical structure, perform a semantic analysis, and synthesize 
the IL. It would also produce dictionary and constant tables for use in 
the second pass . 



The second pass performs the same functions as 
the third pass of the three-pass system, producing an object module ready 
to be linked with other modules before loading for execution. 

Pass 1 Pass 2 



Source 


Lexical Scan 




ML Production 


Object 


Program 


Syntax Analysis 


IL Program 


Storage 


Module 


Module 


IL Synthesis 


Auxiliary Tables 


Allocation 

External 

Interface 





Fig. 2. Two-Pass Compiler 



C. THE APPROACH SELECTED 

After consideration of the above techniques, a two-pass XPL system 
was selected as being most appropriate. 

The two-pass system will be somewhat slower than an equivalent 
one-pass system. However, it should more than compensate for this through 
its potential for code optimization in the second pass, along with reduced 
central memory requirements for each pass during compilation. Having 
two passes also improves modularity through isolation of the analysis and 
synthesis functions from the detailed code generation, storage assignment, 
and interface handling functions. 
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It should be noted that the three-pass system described above is not 



particularly suitable for a BLISS compiler as the declarations can contain 
or directly refer to expressions, thus making them very difficult to isolate 
from the rest of the language. 
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III. DESIGN OF THE TWO-PASS XPL SYSTEM 



The general form of a compiler generated using the XPL System, and 
of a two-pass system in particular, is outlined in Sec. II. B. 4. Specific 
design requirements for the two-pass system will not be defined. 

A. PASS 1 

The overall structure of Pass 1 is similar to the Skeleton program 
j^Ref. ^ . All of the additions and modifications required to make Pass 1 
completely operational are discussed here although, except for the BNP 
tables, only those detailed in Sec. IV are implemented at present. 

1. BNP 

The tables generated by processing the BLISS-360 BNP with 
the XPL BNP analyzer program [Ref. r] replace the existing tables in 
the XPL Skeleton compiler. 

2 . Scanning 

The Scan routine of the Skeleton requires extensive reprogram- 
ming to recognize several new constant formats, bypass comments in two 
new formats, recognize macros for storage and retrieval and place charac- 
ter strings and hexadecimal numbers in the constant table . 

3 . Constants 

Pass 1 requires a different technique for handling constants 
than that presented in the Skeleton for two reasons. Pirst, BLISS-360 
recognizes any type of constant that the S/360 can manipulate. This 
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can be resolved by having Scan recognize the type of constant, then 
invoking a routine to convert it to internal format. 

Second , since the values of constants are not used immediately 
in a two-pass system, constant tables must be constructed to save their 
values for the second pass . 

4. Identifiers 

Skeleton has no built-in identifier processing except for the 
process of identifying reserved words in Scan. It is therefore necessary 
to establish a data dictionary and routines for entering and looking-up 
identifiers . 

Dictionary access must be structured so that it reflects the 
block structured scope of variables of BLISS-360 and at the same time 
allows pertinent identifier information to be retained for Pass 2. 

5 . Intermediate Language 

A suitable form of intermediate language (IL) must be developed 
to represent the detailed semantics of the source program and yet be direct- 
ly translatable into machine language by Pass 2 without further analysis. 

A Synthesize routine is then developed to replace the empty 
Synthesize routine in Skeleton. This new Synthesize routine produces the 
appropriate IL whenever a parse reduction occurs. As a related function. 
Synthesize will also look-up and enter identifiers in the dictionary. 

6 . Miscellaneous 

Several minor modifications are mentioned here. Some of these 
are required and some are merely useful additions which are not essential 
to the system. 
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The Iritialize routine of the Skeleton must be modified to 



allow for different terminal symbols , comments and data types - 

Output routines will be required to allow the blocking of the 
various vectors which comprise the constant, dictionary, and IL tables 
into a record per track form which can be written onto disk for later 
retrieval by Pass 2. 

The Recover routine, which attempts to recover from a source 
program syntax error in order that syntax checking can continue, should 
be revised to allow for the structure of BLISS-360. 

A variety of optional debugging tools for use during compiler 
development and as an aid to source program checking should be developed. 
This could include traces of the IL production, BNF reductions, subroutines 
executed, as well as dumps of the IL, constant and dictionary tables. 

A method should be developed for interpreting compile-time 
control parameters. This must include a form for control statements (eg. , 
$LIST, and $DEBUG), a set of logical switches for retaining this informa- 
tion, and routines to execute the functions. 

These parameters will take the place of the BLISS parameters 
and switches discussed in Ref. 2. 

B. PASS 2 

Since the XPL System was designed as a one-pass compiler, there 
is no structure available for the Pass 2 program. Therefore it must be 
designed completely to meet the requirements discussed below. In order 
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to understand some of these requirements, it will be necessary to 
have read the BLISS language description in Ref. 2. 

1. Machine Language Production 

Routines must be developed to read the IL tables and produce 
a form of S/360 ML which executes independently of any monitor system. 

As part of this function these routines must complete the implementation 
of the BLISS-360 structure access mechanism. This includes substitution 
of incarnation actual parameters for incarnation formal parameters in the 
structure size and structure access expressions, and inserting the IL for 

i 

structure access expressions into the main IL sequence. 

Some local code optimization capability should also be built 

in here . 

2 . Storage Allocation 

Storage areas for constants and variables must be assigned in 
this pass . This includes such operations as computing the values of struc- 
ture size expressions, assigning fixed locations for global and own vari- 
ables and constants , and generating dynamic allocation mechanisms to 
allow for recursion and the reuse of local storage. 

The structure used in BLISS- 10 [kef. ^ for both fixed and 
dynamic areas appears to be equally suitable for BLISS-360. It may be 
desirable, however, to split the fixed storage into several areas to allow 
these items to be stored nearer to their point of declaration. This could 
cost some memory space, for example, by having duplicate constant values, 
but should reduce the number of page faults in a time-shared environment 



by improving data contiguity. 
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3. 



Program Output 



The output format for the object program must be designed to 
allow for linkage with other program modules. Communication links must 
be established for global and external routines and variables . 

Initially, these links should be compatible with the require- 
ments of the Linkage Editor routines of OS/360 in order to facilitate test- 
ing. However, the design should be sufficiently flexible that it can be 
changed easily to interface with other systems . 
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IV. IMPLEMENTING THE SYSTEM - PASS 1 



The modifications to the Skeleton Compiler for BLISS-360 which 
have been completed are presented in detail in this section. In addition, 
a discussion of intermediate language, dictionary, and constant table 
production is presented, although these have generally not yet been 
programmed . 

Excerpts from the Skeleton containing the completed BLISS-360 
changes are shown in Appendix C. Basic to the understanding of Section 
IV is a knowledge of the data structures and procedures of the Skeleton 
[Pef. ^ and a familiarity with BLISS- 10 [Ref. ^ . 

A. SYNTAX ANALYSIS 

The modifications which are discussed below allow the Skeleton to 
perform a complete syntax check of a BLISS-360 program based upon the 
BNF in Appendix A . Some related additions , such as a diagnostic syntax 
trace, are shown here also for convenience. 

1 . Scanning 

The Scan routine is responsible for extracting the next terminal 
symbol from the source program, and for setting the variable TOKEN to a 
value indicating the type of symbol found. Its structure remains as in the 
original Skeleton, although the individual cases for the terminal symbols 
have largely been rewritten. 

The function of each of these cases is listed in 

Table I. 
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TABLE I. 



Case 

0 

1 

2 

3 

4 

5 

6 
7 



Scan Routine Cases 



Function 



detect illegal character, print error message and 
bypass it 

bypass blanks 

extract character strings and insert them into the 
constant table 

not used 

identify reserved words and identifiers, store and 
retrieve macros 

extract numerical constants , convert them to internal 
format and store them in the constant table - conversion 
occurs in Scan for hexadecimals and in Consvertfor 
all other types (ie. half word and full word integer, 
real, long real and packed decimal) — only hexa- 
decimals and integers can be converted at present 

bypass the two forms of BLISS-360 comments; 
strings of characters bracketed either by or by 

? . . . end of a line 

identify special characters 
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Macro manipulation is a special process of case 4. If the 



word MACRO is recognized, a call is made to the Putmac routine. This 
routine, which presently bypasses macros, will place the macro in the 
table defined in Table II. 

Macros are placed in a special table instead of the combined 
symbol table and dictionary primarily to save space. The dictionary has 
many elements in each entry, most of which would not be needed for 
macros. Furthermore, the dictionary is designed to save information for 
Pass 2 whereas macro processing is complete in Pass 1. 

An example showing the constnaction of a macro table is given 

in Fig. 3 . 

Macro retrieval is accomplished in case 4 by comparing each 
identifier name to the MACNAME entries to determine whether it is a 
macro call. If a match is made, the Getmac routine will be called. 

This routine will be required to build a table of actual param- 
eters for insertion into the macro body in MACSTR. It will then start 
scanning this MACSTR entry as if it were any other input string, except 
that when an ! is encountered, the appropriately numbered actual param- 
eter is inserted. 

One problem with this technique is that nested macro calls 
are allowed in BLISS-360. This will require Getmac to provide for the 
stacking of parameter lists and the MACSTR entries being scanned. 

Once the process of storing or retrieving a macro is completed. 
Scan is reentered in order to retrieve the next symbol. 
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TABLE II. 



Macro Table Definitions 



MACTOP Bit (16);/* Next available entry in the macro table */ 

MACMAX Literally '100'; /* Maximum number of active macros */ 

MACNAME (MACMAX) Character; /* Contains the macro name. If 
the number of characters in the macro is greater than 256, 
it will contain a dummy entry, eg. Ml, M2 for each additional 
block of 256 or fraction thereof. */ 

MACSTR (MACMAX) Character; /* The macro associated with the name 
in the same entry of MACNAME. As the macro is copied into 
MACSTR formal parameters from the macro's namelist will be 
replaced by ! number where number is the order of that parameter 
in the list. */ 

MACACS (DICACSMAX) Bit (16); /* Defines the scope of macro definitions. 
The entry specified by block level pointer ACSLEV contains the 
macro table entry number of the first entry at the current block 
level.*/ 



BEGIN 

MACRO TIMES (X,Y) = .X * .Y$, 
SIM (I) = I :=.I 12$; 



BEGIN 

MACRO PLUST (A,B,C) = .A + TIMES (B,C)$: 



MACNAME MACSTR 



MACACS 



4 






4 




3 






MACTOP 3 




2 


PLUST 


. ! 1+TIMES(!2, !3) 


2 


1 


1 


SIM 


! 1 := . ! 1 1 2 


1 


0 


0 


TIMES 


. ! 1 * . ! 2 


0 


- 



ACSLEV 



Fig. 3. Macro Storage Structure 
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2 . 



Initialization 



Changes to the Initialization routine are minor. They include 
primarily setting some new special indicators from the V table (a table 
containing all the terminal and non-terminal symbols in BLISS-360) and 
adding some CHARTYPE values to accommodate BLISS-360 comments and 
constants . 

3 . Recover 

In the event of a source program syntax error the Recover 
routine attempts to find a meaningful place to allow the error to be by- 
passed and syntax checking to continue. The routine provided in Skeleton 
allows more to be bypassed than is necessary. 

The Recover routine was, therefore, replaced with the routine 
used in Algol-E [kef. ^ , modified to accommodate some additional 

terminal symbols of BLISS-360. Some further changes are still desirable, 
however, as a key place for the resumption of checking is immediately 
following a semi-colon, but the present version of BLISS-360 does not 
allow a semi-colon to follow the last expression in the block. 

4 . Debugging Aids 

First attempts to syntax check a test program with the BLISS- 
360 modified Skeleton made it apparent that some simple debugging tools 
would be extremely useful. Thus, statements were inserted in many rou- 
tines to print the name of the location just entered whenever the key item 
TESTIT has the value 1. 
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Another aid, which should be particularly useful when Syn- 



thesize is being programmed, is a syntax production trace. Just before 
each production is reduced, the Prodtrace routine is called to print the 
number of the production and its BNF form. 

B. DATA TABLE DESIGN 

Constant and variable data element information must be available 
for Pass 1 and saved for Pass 2. This is accomplished by the creation 
of a constant table (referred to as CONTAB) and a dictionary table (referred 
to as DICT) . 

The lengths of the vectors comprising each table were chosen arbi- 
trarily and probably bear little relationship to what will be needed eventu- 
ally. Note, however, that the use of registers by the XPL compiler (XCOM) 
places a limit on the total combined size of all tables. 

1. Constant Table 

Constant values are entered in this table from either the Scan 
or the Cons vert routine. No attempt has been made to eliminate duplicate 
values. If desired, duplication could be removed in Pass 2 when constant 
storage assignment is performed. 

The format for the constant table is given in Table III. 



actually a sequence of constants which may be defined at compile time 
or load time, or may be another plit (referred to as a subplit). 



A plit is a special form of a constant 




It is 
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TABLE III 

Constant Table CONTAB and Related Control Variables 



CONMAX Literally '200'; /* Maximum number of constants */ 

STRMAX Literally '1000'; /* Maximum number of characters in all strings 
plus digits/2 in all packed decimal constants */ 

CTYPE (CONMAX) Bit (8); /* Data type for this entry: 1-hexadecimal, 

2-integer, 3- half word, 4-real, 5-long real, 6-string, 7-packed 
decimal, 8-plit*/ 

VALPTR (CONMAX) Bit (16); /* Starting byte in CHARST for a string or 
packed decimal, or the word in NUMVAL containing the value of 
a hexadecimal, integer or real, or the first of two words in NUMVAL 
containing the value of a long real */ 

CHARST (STRMAX) Bit (8); /* A sequence of entries defined by NUMPTR 

and VALPTR forms a character string or a packed decimal number */ 

NUMVAL (CONMAX) Fixed; /* As defined by VALPTR each entry, or pair 
of entries for long real, contains an internal format numerical 
value */ 

PLTPT (CONMAX) Bit (16); /* Entry number in CONTAB or in DICT of the 
next entry in a plit chain */ 

PLTIND (CONMAX) Bit (8); /* Plit status of this entry: 0-not part of a 
plit, 1-PLTPT points to a CONTAB entry, 2-same as 1, but this 
is the last entry of a subplit, 3-PLTPT points to a DICT entry, 
4-same as 3, but this is the last entry of a subplit, 5-end of 
a plit */ 

CONST Bit (16); /* Latest entry in CONTAB*/ 

CHARPTR Bit (16); /* Next available entry in the CHARST vector*/ 

NUMVALPTR Bit (16); /* Next available entry in the NUMVAL vector*/ 

CONVTEMP Character; /* Temporarily holds a number in external format 
for conversion by Cons vert*/ 

PLTLEV Bit (8); /* Level of nesting in a plit*/ 

PLTLIST Bit (16); /* The most recent entry in the plit list*/ 

PLTLOC Bit (1); /* Table referred to by PLTLIST: O-CONTAB, 1-DICT */ 



31 









A 




1 



In order that the sequence comprising a plit be connected for 
proper storage allocation in Pass 2, its entries form a list with elements 
joined by PLTPT in CONTAB and DPLTPT in DICT. The head of the list 
will be in a special CONTAB entry. In order to control the plit list, the 
variables PLTLEV, PLTUST and PLTLOC [Table Ilfj are needed. 

An example showing a typical plit is given in Fig. 4. Only 
the DICT and CONTAB variables pertaining to the structure are shown. 

An example showing CONTAB without plits is presented in Sec. V.A. 

2 . Dictionary 

Variable data elements are entered into this table as the 
appropriate form is recognized in Synthesize. DICT is a combined data 
definition and symbol table, with the entire table being used in Pass 1 
and only the data definition saved for Pass 2. In Pass 1, names are 
entered and looked up through a hash table. In Pass 2 DICT entries are 
accessed directly through operand entries in the IL. The DICT format is 
shown in Table IV. 

Access to block levels in DICT is maintained through a table 
of pointers to the first entry of each active block. When a block is 
entered the number of the next available DICT entry is placed at the top 
of the access pointer table. Entries for the current block are then added 
to DICT with corresponding names going into the DNAME stack. As a 
block is ended, the access table entry for that block is removed and hash 
table entries referring to that block are reset to the location of the next 
previous entry in the chain, or to zero if the entry referred to was the end 
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BIND Y= PLIT (A, PLIT(B, C), PLIT3H, 'DESKS' , 13); 
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Fig. 4. Plit Storage Structure 
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TABLE IV. 

Dictionary Table PICT and Related Access Control Variables 

DICTMAX Literally '500'; /* Maximum number of definition entries 
in DICT V 

DNAMEMAX Literally '150'; /* Maximum number of symbol entries 
active at any time */ 

DNSAVEMAX Literally '50'; /* Maximum number of external and global 
names */ 

DTYPE (DICTMAX) Bit (8); /* Data type for this entry: 1-variable, 

2-formal parameter, 3-function, 4-machop, 5-map, 6-structure, 
7-bind , 8-label */ 

SUBTP (DICTMAX) Bit (8); /* Subtype, for DTYPE of variable: 1-global, 
2-own, 3-local, 4-register, 5-fpregister , 6-external; function: 

1 -local routine , 2-global routine , 3-external routine, 4-function, 
5-forward function, 6-module; structure: number of STRUCTIL 
entries for the access expression */ 

DNSAVE (DNSAVEMAX) Character; /* Names saved for global and external 
variables and routines */ 

DNAME (DNAMEMAX) Character; /* Symbol name */ 

DNAMELOC (DICTMAX) Bit (16); /* DNAME entry number for active blocks, 
DNSAVE entry number for inactive blocks */ 

PBACK (DICTMAX) Bit (16); /* Next previous DICT entry with the same 
hash code, set to zero for the last entry in a chain */ 

HCODE (DICTMAX) Bit (16); /* Hash code for the name in DNAME */ 

STRUCT (DICTMAX) Bit (16); /* For DTYPE of variable, bind or map: the 
entry in DICT which defines the related structure, 0 for the implied 
vector structure; structure: the first entry in STRUCTIL for this 
access expression */ 

ILENT (DICTMAX) Bit (16); /* For DTYPE of bind: the IL entry specifying 
the value which is bound to the variable; label: the first IL entry 
of the expression to which it refers; map: the DICT entry of the 
variable being mapped; structure; the first entry in STRUCTIL for 
the size expression; 0 if size expression is not specified; register 
type variable: the register number specified, -1 if a specific 
register is- not designated; any function type except external: the 
first IL entry of the first expression in the function */ 
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TABLE IV (Continued) 

CONTINC (DICTMAX) Bit (16); /* Entry into CONTAB for a DTYPE of 

machop; variable, bind or map: first entry in the INCACT vector, 

0 if no incarnation actuals specified */ 

WDALIGN (DICTMAX) Bit (8); /* Word boundary alignment: 0-don't care, 
1-half word, 2-full word, 3-double word; for DTYPE of structure: 
the number of STRUCTIL entries for the size expression */ 

DPLTPT (DICTMAX) Bit (16); /* Has the same meaning as PLTPT in 
CONTAB V 

DPLTIND (DICTMAX) Bit (8); /* Has the same meaning as PLTIND in 
CONTAB V 

NUMINC (DICTMAX)Bit (8); /* For DTYPE of variable, bind or map: the 
number of entries in INCACT */ 

INCMAX Literally '300'; /* Maximum number of incarnation actuals*/ 

INCACT (INCMAX) Fixed; /* Incarnation actual values */ 

DICACSMAX Literally '100'; /* Maximum number of block levels */ 

DICACS (DICACSMAX) Bit (16); /* Access level pointers for active DICT 
blocks */ 

ACSLEV Bit (16); /* Current access level entry in DICACS */ 

DICTOP Bit (16); /* Next available entry in DICT */ 

DNAMECTR Bit (16); /* Most recent entry in DNAME */ 

DNSAVECTR Bit (16); /* Most recerit entry in DNSAVE */ 

INCTOP Bit (16); /* Next available entry in INCACT */ 

HASHT (251) Bit (16); /* Hash table for inserting and locating DICT 
entries */ 
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of a chain. Note, however, that DICTOP is not reduced, thus allowing 



the data to be preserved for transmission to Pass 2 although the entries 
have been removed from consideration in Pass 1. 

An additional block end function is the moving of global and 
external names to the DNSAVE vector with a corresponding resetting of 
DNAMELOC to point to the new location. The DNAMECTR will then be 
decremented by the number of entries in the block just ended and its 
corresponding entries in DNAME will be set to the null string. 

This scheme for handling names is used partly to save space, 
but primarily to accommodate a restriction of the XPL Compiler Generator 
System, which allows only a limited number of character descriptors. 

The variables which define the data elements must be saved 
for Pass 2. These variables are DTYPE, SUBTP, STRUCT, ILENT, CONTAB, 
WDALIGN, INCACT, DPLTPT and DPLTIND , shown in Table IV. DNAMELOC 
and DNSAVE must also be saved in order to provide essential interface 
information. 

An example showing the structure of DICT and its related 
access vectors is given in Sec. V.A. 

C. INTERMEDIATE LANGUAGE PRODUCTION 

Generation of the object program in an intermediate language (IL) 
form is one of the primary tasks of Pass 1. In this section the IL will 
be defined and some discussion concerning its use for some unique BLISS- 
360 cases will be presented. 
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1 . 



Possible Forms of IL 



Several forms for the internal representation of a program are 
discussed by Gries [Pef. ^ . Three of these forms were considered 

to be potentially acceptable: quadruples, triples, and indirect triples. 

The quadruples form of IL has four basic elements: operator . 
operand 1 , operand 2 and results . The operator defines the operational 
relationship between operand 1 and operand 2 . Results defines the loca- 
tion for storing the result of this operation. Each entry has a place for 
four elements although they are not all meaningful for some operations . 

Triples have a form that is identical to that for quadruples 
except that there is no results field . Thus , when results from a previous 
IL entry are required the operand field will refer directly to that entry. 

Indirect triples are a modification of the triples form that lends 
itself more readily to optimization. In this form, one table defines the 
order in which operations occur. The operations in the form of triples are 
in a second table. When a new triple is formed it is compared to the 
triples table. If it exactly matches an existing entry, the current entry 
of the operations table is set to that entry number. Otherwise, a new 
triples table entry is created with the. current operations table entry set 
to the new triples entry number. 

2 . Design of the IL Table 

The -triples form was selected as the most suitable IL for a 
first implementation. It is simpler than quadruples in that it does not 
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require generating and keeping track of large numbers of temporary result 
registers. It also requires somewhat less storage space. 

Indirect triples are a potentially more useful form, although 
they would be more complex and time-consuming to generate . Further- 
more, if code optimization is desired at a later date, switching from the 
triples form would require relatively minor changes. 

An example of the use of IL is given in Sec. V.A, 

a . ■ IL and Its Operators 

The format of the IL table is given in Table V. 

Some operation codes which will be used in OPCODE 
are shown with their meanings in Table VI. The codes shown should be 
sufficient to represent a usable subset of BLISS-360, although more will 
be required to represent the entire language. 

Each code name is declared as a bit (8) variable which 
is assigned a numeric value by the Initialization routine in the order in 
which it is defined. Using the same definitions and initialization in 
Pass 2 will avoid conflicts when codes are added or deleted. 

b. IL for Structure Access 

BLISS-360 has a unique form of data structure access 
^Refs. 1, 2, 10, and 1^ which creates some special requirements for 
IL generation. Structure size and structure access expressions are not 
executed at the position in the program structure where they are declared. 
In addition, the definition of any variables in these expressions must be 
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TABLE V. 



Intermediate Language Table IL 



NUMBOPS Literally '46'; /* Number of IL operators*/ 

I LMAX Literally '1000'; /* Maximum size of a segment of IL, (The IL 
table will be generated and written in segments with the breaks 
coming after function or block ends.) */ 

OPCODE (ILMAX) Bit (8); /* Operation code*/ 

OPl (ILMAX) Bit (16); /* Operand one. If OPTYPEl= 1, it refers to a 

DICT.entry , =2 a CONTAB entry, =3 another IL entry, =4 a temporary 
value table entry */ 

OP2 (ILMAX) Bit (16); /* Operand two. If OPTYPE2= 1, it refers to a 
DICT entry, =2 a CONTAB entry, =3 another IL entry, =4 a 
temporary value table entry */ 

OPTYPEl (ILMAX) Bit (8); /* Type of OPl: 0-illegal, 1-variable, 
2-constant, 3-IL entry, 4-temporary*/ 

OPTYPE2 (ILMAX) Bit (8); /* Type of OP2: 0-illegal, 1 - variable, 
2-constant, 3-IL entry, 4-temporary*/ 

OPDOTSl (ILMAX) Bit (8); /* Level of indirect references for OPl */ 

OPDOTS2 (ILMAX) Bit (8); /* Level of indirect references for OP2 */ 
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TABLE VI. 



Operation Codes for IL 



Operation Code 

ADDX , ADDP , ADDH , ADDE , 
ADDL 

SUBX,SUBP,SUBH,SUBE, 

SUBL 

MULX,MULP,MULH, 
MULE, MULL 

DIVX , DI VP , DI VE , DI VL 

ASSG 

UMIN 

BLOK 

BLKE 

TEST 

BLSS 

BLEQ 

BEQL 

BNEQ 

BGEQ 

BGTR 

BFLS 



BTRU 

BUNG 

SHFT 
EQVL 
EX OR 



Meaning 



OPl + OP2 



OPl - OP2 



OPl * OP2 



the X suffix signifies 
integer arithmetic, P - 
packed decimal , H- half word, 
E - real, L- long real 



OPl / OP2 
OPl := OP2 
-OPl (unary minus) 

block entry OP 1-block level, OP2-first 
DICT entry for the block 

block exit OP 1-block level 

compare OPl:OP2 

branch on < 



branch on ^ 
branch on = 
branch on ^ 
branch on > 
branch on > 
branch on false 



branch on the results 
of test, 

OPl - IL entry of the test 
OP2 - IL entry branched to 
if the condition is true 



OPl is tested for 0(F) 
or 1(T) in the least 
^significant bit, 

OP 2 - branch location 



branch on true 



unconditional branch OPl -branch location, 
OP2 - location of exit value for leave 

OPl 1 OP2 

OPl eqv OP2 

OPl xor OP 2 
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TABLE VI (Continued) 



MODU 

ORIT 

ANDT 

KNOT 

FCTT 

FCTE 

FUNC 



FUNE 



RTRN 



STHD 



STAC 



OPl mod OP 2 

OPl or OP2 

OPl and OP2 

not OPl 

function or routine declaration, OPl - 
first related DICT entry 

end of function declaration 

function call, OPl - DICT entry of the 
function, OP2 - DICT, IL or CONTAB 
entry of an actual parameter value, 
OPDOTSl - order of this parameter in 
the formal parameter list 

function call end - has the same format as 
FUNC 

usage: for each actual parameter 
expression except the last there 
will be one entry with the FUNC 
operator. The last parameter will 
be represented by a FUNE operator entry. 

return OPl - entry of escape value 
expression, OP2 - DICT entry of 
related function 

structure access, OPl - DICT entry of 
variable being accessed, OP2 - access 
actual value 

structure access end - has the same format 
as STHD 

usage: for each access actual expression 

except the last there will be one entry 
with the STHD operator. The last access 
actual will be represented by a STAC 
operator . 
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those in effect at the point of the structure declaration, not those in 
effect at the time of execution. 

These expressions, therefore, must be syntactically 
and semantically analyzed when they are declared, then saved for inser- 
tion where needed to compute a structure storage size or to access a 
variable . 

A method for saving the structure expressions is to 
generate a special IL table (STRUCTIL) for them. The form of STRUCTIL 
is exactly that of IL except that it has the additional variables POSINDl 
and POSIND2. These variables indicate the position of operands OPl 
and OP2, respectively, in the formal parameter list of the structure 
declaration. If either of the position indicators is zero, the corresponding 
operand is not a parameter. If either one is not zero, then the corres- 
ponding indirect reference variable (OPDOTSl or OPDOTS2) has an addi- 
tional meaning. This meaning is that if the OPDOTS variable is zero, 
then the corresponding operand is an incarnation formal. If it is not zero, 
the corresponding operand is an access formal. 
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V. PROGRAM EXAMPLES 



Sample BLISS-360 programs are presented here to illustrate the 
implementation features of Sec. IV. 

A. TABLE DESIGN EXAMPLE 

In this section the DICT, CONTAB and IL tables are shown for the 
program in Fig. 5. The DICT table, and its related tables HASHT, DNAME, 
DNSAVE, DICACS and INCACT are shown as they would appear when the 
program had been analyzed to line 6 in Table VII and again after it had 
been analyzed to line 10 in Table VIII . This serves to illustrate the effects 
of closing one block, then opening another. 

IL, STRUCTIL and CONTAB are shown as they would appear upon 
completion of Pass 1 of the compiler in Tables IX, X, and XI. 

The DICT and CONTAB variables associated with plits are not shown 
since they are not pertinent to the example . 

Whenever a dash appears for a variable's value that variable has no 
meaning for that DICT entry. 

No algorithm was used to compute entry values in the hash table 
HASHT. Numbers were chosen arbitrarily for illustrative purposes. 

B. SYNTAX ANALYSIS EXAMPLES 

Two additional examples of BLISS-360 programs are shown in 
Appendix B. These programs were each syntactically analyzed 
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successfully by the BLISS-360 Skeleton [^Appendix . Program 2 
was also run with synthesis tracing turned on. Partial results of that run 
are also presented in Appendix B. 
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BEGIN LOCAL AA , AB <4 > ; 

STRUCTURE VEC 2 <P,C> = <P+C> (.VEC2 + .P + .0-0); 
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BLISS-360 Program Example 



TABLE VII. DICT Entries at Line 6, Fig. 5 
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TABLE VIII. DICT Entries at Line 10, Fig. 5 
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TABLE IX. IL Entries for Fig. 5 



OPCODE OPl OPTYPE 1 OPDOTS 1 OP2 OPTYPE 2 OPDOTS 2 
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VI. CONCLUSIONS 



Designing and writing a compiler for a language with the complexity 
and versatility of BLISS-360 is a large undertaking. The work described 
in this thesis has provided a beginning for this task. 

A. WHAT HAS BEEN ACCOMPLISHED 

An organized approach on which to base continuing activity on the 
compiler has been presented in this thesis. 

A two-pass compiler structure was designed based upon the XPL 
Compiler Generating System [Pef. ^ . The first of these passes, which 

is based on the XPL prototype compiler Skeleton, was examined in some 
detail. Key tables were designed to be added to this program. In addi- 
tion, the Skeleton was modified to perform a syntax analysis of BLISS- 
360 programs. General requirements were defined for the functions to be 
performed by the second pass. 

B. WHAT REMAINS TO BE DONE 

Producing a working BLISS-360 compiler from the foundation provided 
in this thesis is the task ahead. 

Intermediate language production is the largest single task yet to 
be done in Pass 1. At present, the BNP (Appendix ^ contains 238 
productions, each of which must be examined to see what IL entries, if 
any, must be created for it. Code must then be constructed to produce 
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these entries. A number of other functions, such as dictionary entry 
and lookup, and the evaluation of compile-time constant expressions, 
must also be programmed. 

Pass 2 must be designed in detail from the general requirements 
set forth in Sec. III.B, and programmed. This will require a working 
knowledge of S/360 machine language and of the OS/360 interface formats. 
In addition, some understanding of optimization techniques, such as 
those discussed in Ref. 2 and 9, would be very useful. 



51 

















A 


















oC 


















CL 


A 
















X 


X 
















UJ 


AO 


















X-^ 
















o 


OiO 
















UJ 


K-4CO 






A 


A 








0 


00 UJ 






Q 


LU 








-J 


COCjC 




o 




CO 








UJ 


UJO. 




CO 


UJ 


3 








CO 


ocx 




1 




< 








< 


CLUJ 




CO 


Oi 










0 


X 




CO 


-J 


AO 








X 


UJQ 




HH 


3 


UJ 








3 


UJ 




1-1 


O 


(30 








V 


QU 


< 


C3Q 


o 


UJ>-< 










UJ2: 




Mh 


5: 


vv 








• • 


o< 




O 


V 












X-J 




I—* 




AA 








A 


<< 


Q 


>-4 


A 


Oo 








0 


ox 


S 


••HI 


Q 


2:2 






A 


UJ 


<x 


w 


4-» 


< 


HHhh 






'JC! 


X 


X3 


D-, 


P4 


UJ 


QO 




X 


ACL 


< 


V V 


a, 


u 


X 


<< 




0 


ccx 


0 




< 


O 




UJUJ 




0 


Q-UJ 


V 






0} 


UJ 


XX 


UJ 


3 


X 




II — 




o 




VV 


-J 


-J 


ujo 




• • 




Q 


3 




3 


UJ 


UJ 


II 


• • 




Pi . 


Q 




0 




Q-J 


t f 






Mh 

1 m 


O 


II — 


0 




UJO 


t« 








X 


• • 


X 


II 


-JUJ 




A 




CQ 


V 


• • 




• t 


-JCD 




CC 












• • 


UJ< 


A 


CL 










II 




COO 


a: 


X 






II 


A 


• • 




<x 


CL 


UJ 






1 1 


Q 


• • 


A 




X 








• • 


< 




0 


vv 


UJ 


0 








UJ 




X 






UJ 








X 


A 


UJ 




Q 


0 






A 




CD 




II — 


UJ 


0 






UJ 


UJ 




UJ 


• • 


0 


UJ 








-J 




-J 


• • 


0 


X 






3 


3 


Q 


3 




UJ 


< 






Q 


Q 


< 


Q 




CO 


0 






O 


0 


UJ 


0 


A 


< 


X 






s: 


5 : 


X 


X 


UJ 


0 


3 






V 


V 


V 


V 


V 


V 


V 






rH 


CM CO 




in 


vor- 


CO 


0^0 





AA 




















UJI— 




















coo:: 




















3 < 


















A 


<CL 


















H 


0 


















OC 


O-J 


















< 


< 


















a. 


XX 




















UJX 


















0 


X 3 


















A< 


l-V 




A 


A 












AXX 






UJ 


X 




A 








XOV 


XA 




CO 


0 




X 














3 






0 








»-^oo A 


u-ct: 




< 


CO 




»-H 


A 






OOCOH- 


v< 




0 


CO 


A 


to 


n 






coUJa: 


Ol 




0 


UJ 


X 


to 


CC 






ujqC< 


A 






cC 


0 


UJ 


< 






OCCLCL 


UJUJ 




X 


a. 


♦-H 


CO 


CL 






CLX 


<03 




UJ 


X 


to 


CL 








XUJUJ 


3 CjC 




X 


UJ 


to 


X 


n 






UJ 3 


< 1 - 




n 




UJ 


UJ 


X 






-JC^ 


0 




V 


a 


a: 




0 






UJOh- 


on- 






UJ 


Ol 


Q 


►-H 






OOC 


to 




A 


0 


X 


UJ 


QC 






CLI— 1 — 


LLUJ 




UJ 


X 


UJ 


0 


V 






xxto 


►-Hh- 




to 


< 




X 








hhOlu 


VV 




3 


0 


Q 


< 


AA 






COOH- 






< 


< 


UJ 


0 


0 f— 1 






vvv 






0 


X 


0 


< 


r-H r — 1 








II — 




0 


V 


X 


X 


CL CL 








• • 








< 


X 


VV 




AA 


II ■ 


• • 




UL 


A 


-J 


3 






00 


• • 






HH 


X 


< 


V 




A 


rH rH 


• • 




A 


V 


UJ 


X 




II — 


UJ 


Q,CL 




A 


UJ 




X 


V 


UJ 


• • 


V 


VV 




X 


V 




n 




to 


• 9 






A 


0 




II 


V 


UJ 


0 




II 




X 


»-H 


u. 


• • 




CO 


UJ 




• • 


00 


0 


to 


♦-H 


• • 




0 




A 




XUJ 




to 






II 


lU 




X 






CO 


UJ 






•• 




II 


0 


II 


AAA 


to 


a: 


II 


A 


•• 




t • 


1— » 


• • 


CO i~l f— H 


UJ 


CL 


• • 


n 




II 


• • 


to 


• • 


f-H Or— 4 


CC 


X 


• • 


cC 




• • 




CO 




ClQ-CL 


a 


UJ 




< 


A 


t • 




UJ 




VVV 


X 






CL 


UJ 




A 


cC 


A 




UJ 


Q 


A 




to 




n 


Cl 


n 






UJ 


UJ 


UJ 


3 


A 




X 


oC 


II " 


Q 


0 


to 


3 


< 


1 - 


< 


UJ 


< 


• • 


UJ 


X 


3 


a: 


0 


oc 


a 




CL 


• t 


0 


< 


< 


n 


0 


< 




UJ 








0 


0 






Cl 


0 


0 


n 




< 


< 


0 


n 


X 




< 


CL 


X 


A 


0 


X 




to 


UJ 


0 


X 


X 


0 


0 


< 


X 


U. 


UJ 


X 


< 


X 


HH 


♦-H 


0 


X 


3 


4 


n 


n 


X 


3 


to 


OC 


a. 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 



»-HCMX M"in 


0 n 


CO 


cr> 


0 


fHCM 


X 


NtinvO 


f-H f-H f-H 


rH 


fH 


iH 


(M 


CM CM 


CM 


CMCMC^J 



52 



A 

O 









CL 










A 












V 










(/) 




A 


















00 




qc 








A 










LUA 




LU 


A 






2 
















O 


A 




O 




A 






O-J 




U<A 


Q- 


00 














<< 




hhq: 


V 


a. 




H 


AA 


aacl 


A 




o 




LU 




V 




< 


mm 


stvf V 


CO 




uu 




2COA 


a: 






-1 


CL CL 


CL CL 


CL 




AQC2 


— KOooaroCar 


•jjs:qc 


a 


o 


A 


OJ 


VV 


VVQ 


V 




-JIDO 


OujoOLUh- LU 


OIDH- 






h- 


a: 




Q 






<h- A 


OJ^r-J^OO 


•-<^00 


A 


< 


CL 


V 


A+ 1 




— 


A 


q:oi-:^ 




V vv 


AO 




V 




m 






ro 


LU300 






0^ 


A A 


A 


AA 


acla A 


AAA A 


AA 


A a. 


f-cicz:o 


II — — 




Q-Q. 


00 CT' 


r-H 


O vO 


m v>o^ 


stinmm 




r-HV 


lO-J 


« • 


II — ' 


vv 


ao. 


Q-O 


CL CL 


CL O-CL 


CLCLCLQ- 


CL CL 


CL 


^ooiL»n 


• • 


• • 




vv 


vz: 


VV 


V 1 vv 


VVV V 


vv 


V • 


vv V V 




• t 


ii — 


















A 




•• 


II — 


II — 


II — 


II — ■ » 


II ■ »■., 


II — 


II — 


II ■ I. 


z 


A 












• • 


• • 


• t 


• t 


a 






• • 


• • 


• • 


• • 


• • 


t* 


• • 


• • 


»—< 


< 




















H- 


QC 


A 


















< 


LU 


O 


A 


A 


A 


A 


A 


A 


A 


A 


-J 


h- 


f— 1 




00 


h- 


vO 


m 




CO 


1— < 


lU 


HH 


a 


a. 


CL 


CL 


CL 


CL 


CL 


CL 


CL 


qc 


-J 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 



h-00 


0^0 


f-ICsl 


rOst 


msor-oo 


0'‘Oi-40sJ 




m>o 


r-cooo 


f-ic\iro^vANO 


r^coa' 


(NJCNJ 


CM CO 


roro 


con 


fOcorom 










mmmmmm 


mmm 



Or-4 

oo 



53 



<STR> ::= <STRIMG> 

I <STRING TYPE> <STRING> 







A 




























LU 




























V 


























A 






























A 


























A 


Q 


























LU 


< 






















A 




V 


LU 






















LU 






X 


















A 




oo 




A 




















X 




3 




Q 


00 


















a 




< 




< 


00 


















AA*-* 


AA 


-J 




LU 


LU 


















XXoO 


AAXX 


o 




X 


VO 


A 
















AOOoO 


XXOO 








o 


a: 


•* 




A 










X’^^-’LU 


OQl— !♦— 


o 




00 


A< 


< 






X 










OoOoOqC 


A A»— <1— «c/)u0 


Q 




00 


a: 


CL 


A 




o 


A 








•— ‘OOOOCL 


XXoOoOoOOO 


V 




LU 


LULU 


LU 


LU 




>— 1 


X 








OOIULUX 


OOoOoOLULU 






a 




V-- 


V 




H- 


o 








ooo:a:Lu 


LULU a:: ol 


/\ 




o 


U-3 






A 


< 


t-H 








LUCLCL 


ooooqCq:(xcl 


LU 




< 




AA 


A 


O 


QC 


h- 








CSIXXLU 


o0o0CLCi.XX 


oo 






KO 


QQ 




XA 


< 


< 








CX.LULUX 


luluxxlulu 


3 




LU 




<< 


< 


LUQ 


u 


qc 








X 


OCoCLULU 


< 




a: 


luq: 


LULU 


ALU 


X 


o 


< 








LULULUh- 


ClCl I-K 


-J 




Z) 


Oh— 


XX 


(XX 


:^LU 


LUA 


-J 








0.03 


XXLU02X 


o 




H 


1 — «o0 




LU 


o 


QUJ 


o 








CL<-iO 


LULU-Jh-iLUUJ 






O 


vv 


XX 


►-<x 




VV 


LU 


A 






000(X 




LU 




z> 




oo 


LLO 


-JO 




Q 


LU 






Oooxo 


LU-JXXLULU 


-J 




Ql 






►— 1 1— « 


CDO 


AA 


V 


V 






-JLUOO 


-j«-H^r>Q:ci: 


t— « 




H 


II — 


1-1- 


H-l- 


V-U 


^C\l 










vvvv 


hhK oo 


X 




oo 


• • 


oo 


XO 


CO 


QO 


AA 


AA 








XXOOXLU 


zs, 




V 


«t 


XX 


LUX 


AV 


<< 




f-HvNJ 








X300*-«Q 


V 


*■•4 






33 


Q3 


o 


LUlU 


QCi 


OO 






II 


WWW 




►— « 






ULU- 


»-^LL 


<A 


XX 


<< 


<< 






• • 






o 


II 


A 


VV 


VV 


LUn^ 




LUtU 


LULU 






• • 




II 


00 


• • 


Q 






XO 


-i-J 


XX 


XX 


X 






II 


• • 


< 


• • 


< 






<T 


CD CO 






•— « 


Q 




• • 


• • 






LU 


II — 


II — 


:^LU 


VV 


-J-J 


-iO 


o 


X 


A 


• • 








X 


• t 


• • 


OX 




coco 


COCO 


LU 


LU^ 


X 






n 


A 




• • 


• • 


O 




vv 


vv 


CO'— 




o 




A 


• • 


oo 


00 






-J-J 


II — 










►-H 


A 


X 


• • 


oo 


oo 






COCO 


• • 








II — 


oo 


X 


o 




LU 


LU 


A 


A 


vv 


• • 


II — 


II — 


II — 


• • 


00 


o 


HH 




O 


O 


-J 


Q 






• • 


• • 


• • 


• • 


LU 


•— ( 


00 


A 


O 


O 


-J 


< 






• • 


• • 


• • 




o: 


00 


00 


LU 


< 


< 


< 


LU 


II — 


A 










o. 


00 


LU 


a. 






o 


X 


• « 


Q 








A 


X 


LU 


X 


> 


LU 


LU 






• • 


< 


A 


A 


A 


Q 


LU 


cX 


CL 


H- 


CC 


cc 


X 


X 




LU 


r— 4 


(M 




X 






X 






z> 


o 


o 




X 


Q 


Q 


Q 


LU 


—1 


>< 


LU 




H 


h— 


►— « 




A 




< 


< 


< 




O 


LU 




z: 


O 


O 


h" 


H- 






LU 


LU 


LU 




tX 




LU 




3 


3 


o 


O 


O 


O 


X 


X 


X 


o 


1- 


CL 


-J 


cC 


a: 


QC 


X 


X 


O 


o 








o 


X 


o 


1— « 


K 


h- 


1- 


3 


3 


-J 


-U 


-J 


-J 


-J 


-J 


o 


o 


X 


OO 


00 


00 


UL 


UL 


CO 


CO 


CO 


CD 


QD 


CO 


o 


-J 


s 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 



C\J 


CO 




sor^ 


OOO 


CD rH 


(NJfO 




sOh- 


00 0^ 


0--4 


cNjf0>tLn 


N0r^coo>o-H 


CM 


vO 


vO 


nOsO 


vOvO 


>OsO 












coco 


CO 00 CO 00 


00 00 CO 00 O' (T' 


O' 



54 



<WHILE CLAUSE> :;= WHILE <E> 



<UNTIL EXPRESSION> ::= <UNTIL CLAUSE> <D0 CLAUSE> 



I 

1 









A 
















A 






































1— 






A 












A 


A 


qC 
















CL 






UJ 












UJ 


UJ 


< 
















< 






CL 












00 


00 


CL 
















CL 






< 












ID 


O 






A 


















O 












< 


< 


Q 




UJ 












CD 






00 












-J 


-J 


►— 1 




00 












►— 4 






LU 












O 


o 






ID 


































h— 




< 












1— 






1— 












UJ 


-J 


X 




•J 












X 




A 


z 












•J 




o 




O 


A 










o 




LU 


UJ 
















h- 1 






1— 














CLA 


z 












X 


X 


qC 




o 


CC 










CL 




<LU 


z 






A 






2 


X 


V 




CD 


< 










V 




OCL 


o 






CD 


A 




V 


V 






V 


CL 


A 












00< 


cL 






Z 


LU 








A 








CL 








A 




LUO 


A»— » 






LU 


ID 




A 


A 


CD 




A 


Q 


UJ 








Q 




00 


UJ> 








-J 




UJ 


UJ 


< 




Z 


•—4 


h- 








< 




h-LU 


CL2T 






h- 


< 




00 


00 


UJ 




o 


V 


00 








LU 




Z 


<UJ 


A 




h-4 


> 




ZD 


ZD 


X 




►-H 












X 




LULU 


o 


Z 




X 






< 


< 




A 


00 


AA 


CD 










A 


ZcL 


00 


o 




LU 


LU 




-J 


•J 


QC 


DC 


00 


l-H 


Z 








cC 


CL 


ZZ) 


UJO 


h- 4 




V 


CL 




O 


O 


O 


UJ 


UJ 


qCoc 


UJ 








o 


LU 


OO 


cL 


00 






< 










►— » 


cC 


<< 


V 








LU 


t-H 


CL LU 


Q-i- 


00 




CL 


O 




o 


o 


h-l 


LL 


CL 


CL cl 










O 


LL 


i-iO 


02: 


LU 




o 


AOO 


A 


a 


a 


V 


►— 1 


X 




A 








V 


t— 4 


>o 


oo 


CL 




o 


LULU 


LU 


V 


V 




h— 


UJ 


cLa 


CL 










H 


ZcL 


-JO 


CL 




-J 


Z)V 


V 








z 




UJUJ 


UJ 










Z 


LUCL 


vv 


X 




1— 


-J 








II 


UJ 


CL 


HH- 


h- 


A 






II 


LU 


VV 




LU 




HH 


A<A 


-J 


II 


M 


• • 


Q 


UJ 


00 oo 


00 


UJ 






• # 


CD 






A 




X 


LU>LU 










►*1 


f- 


vv 




V 






«t 


h-4 




II — 


h-l— 




LU 




»— 


«• 


• • 




V 


oO 




1— 










V 


II — 


• • 


*-Ht-H 






QUJO 












V 




cc 


z 


A 








• t 


• t 


XX 






LUCLLU 


ID 






A 


qC 




II — 


< 


o 


LU 


A 


A 


CL 


• • 




LULU 




II 


o<o 




A 


A 


X 


o 




•« 


H* 


QC 


V 


LU 


Z 


O 






VV 


CL 


• • 


<o< 




X 


z: 


o 


z 


II 


•• 


00 


LL 




V 


o 


LU 




A 




o 


• t 


CL 00 CL 


II 


o 


o 


H- 1 


t-H 


«• 




V 




o 




t—4 


Q 


A 


LU 




o 




CQLUCQ 


«« 




KH 


00 




• t 








H- 


> 


00 




Z 


Cl 


11 — 


-J 




vvv 




00 


00 


00 






A 




II 




CD 


00 




o 


< 


• « 


H* 


A 






00 


00 


UJ 


II 




Z 


II 


• t 






LU 


II 


t-H 


o 


• t 


t-H 


Z 






UJ 


UJ 


cC 


« • 


A 


O 


«• 


• • 


II 




cL 


f « 


00 


00 




X 


o 


II ■■ 


A 


a: 


a: 


CL 


«« 


1- 


►— 4 


«t 




• « 


II 


CL 


t* 


00 


UJ 




UJ 


t-H 


• • 


UJ 


a. 


CL 


X 




oC 


OO 






t* 


• t 


X 




LU 




A 




00 


ft 


oo 


X 


X 


UJ 




< 


00 




A 




• t 


LU 




CL 


1— 


LU 




00 




ZD 


UJ 


UJ 




A 


CL 


UJ 


A 


CL 








A 


CL 


z 


CL 


II 


LU 




< 






H 


CD 




QC 


1— 


LU 


A 




h- 


Q 


X 


LU 


< 


• • 


CL 


A 




UJ 


_j 


Z 


< 


CD 


CL 


QC 


H- 


CL 


A 


Z 


< 


UJ 


z 


O 


• • 


CL 


Q 


U 


_J 


1 


UJ 


UJ 


►-< 


X 


< 


00 


LU 


1— 


LU 


LU 




z 


00 




X 


Z 




►— 1 


1— 


x 


X 




UJ 


Q- 




h- 


CL 


z 


X 


LU 


o 


UJ 




LU 


LU 


-J 


X 


X 


UJ 




h- 






1— 


00 


< 


LU 




CL 


cL 




A 






*— « 


3: 


ID 


cc 


cc 


X 


CL 


CL 


CC 




CL 


CL 


CL 


< 


t-H 


CL 


h- 


1— 


H- 


1— 






o 


o 


o 


UJ 


UJ 


< 


CD 




o 


O 


O 


> 


O 


t-H 


t-H 


t— 1 


z: 


o 


O 


z 


z 




h- 


1— 


1- 


Z 


Q 


LU 


LU 


00 


z 


o 


X 


X 


X 


Z) 


Q 


a 


*— » 




cx: 


oO 


00 


00 


LU 


t-H 


Q 


Q 


LU 


LU 


-J 


LU 


LU 


LU 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 



o 


r^ 


CO 




o 


rH 


cvjrn 




Ln 


vO 


r- 


00 


0^ 


O •— 1 


cMrO 


'4’LO 


O 


h- 


00 0^0 


0^ 




0^ 


Ch 


o 


o 


oo 


o 


o 


o 


o 


o 


o 


^ r— ( 


•—1 1-H 




•— 1 


•— 1 


^rHOj 










rH 


rH 


*— 1 ^ 


»— < 


1— 1 


t-H 


r— 1 


f— 1 


•-H 


*— If— 1 


*— 1 •— 1 


i—lfH 


f— 1 


rH 


•“1 1—4 fW 



55 



■ 1 










A 


































UJ 


































ZD 


































-J 


































< 


































> 


































UJ 


































Ql 


































< 


































o 


































00 


































UJ 


































V 












































A 
























AA 










Q 
























UJUJ 










Z 
























>> 










UJ 
























<< 


































UJUJ 








A 


UJ 
























-l-J 








UJ 


o 
































ZD 


























QQ 




A 




-J 


o 












z 












UJUJ 




Z 




< 


X 












00 










A 


-J-J 




o 




> 


o 












UJ 










q: 


-J-J 


A 


l-H 






V 












1 — 










a. 


UJUJ 


a: 


00 




UJ 




U- 




















X 


CD CD 


UJ 


00 




CL 


A 


o 


•» 








A 










UJ 


<< 




UJ 




< 


Q 












LU 


A 










-J-J 


U- 


a: 




o 


< 


A 


A 








V 


LU 








a 


VV 




CL 




00 


UJ 


LU 


LU 










V 








UJ 




H 


X 




UJ 


X 


V 


V 




OO 




ZA 








A 


u 




Z 


UJ 




V 










LU 




00 LU 


A 






UJ 




II — 


UJ 


A 






UJ 


A 


A 




1- 




UJZ 


LU 






00 


UJ 


• t 


Q 


ZZ 




z 


o 


UJ 


UJ 








HV 


Z 






ZD 


CO 


• • 




qc:qc: 








O 


o 


A 


OOA 


A 




V 






< 


< 




V 


ZDZD 




ZD 


o 


HH 


H- • 


Q 


LUUJ 


LU 


AA 








-J 








l-K- 




h- 


X 


O 


o 


AZ 


H-V 


• 


QQ 


A 






O 


z: 


A 


UJ 


UJUJ 




UJ 


u 


X 


X 


QLU 






<< 


Q 








ZD 


UJ 


> 


q:q^ 




oc 


V 


o 


u 


z 


AA 


AA 


LULU 


< 






X 


V 


Ql 


< 


Vv 










H 


UJH- 


QO 


QQ 


XX 


LU 






I— 




< 


UJ 










H- 


OK~ 


O 


<< 


<< 




X 




A 


>— < 


X 


O 


-J 






II 


II 


U- 


UJUJLL 


LULU 


lulu 


UJLU 


H" h“ 








3: 


H- 


00 




II — 




• • 


• • 


UJ 


00_»LU 


OOU 


XX 


XX 


LULU 


H- 




A 


V 


►— f 


OJ 




• • 




• • 


• • 


-J 


<UJ-J 


<UJ 






0000 


l-UJ 


• • 


LU 




2 




II 


• • 


z 






V 


OOOV 


Ooo 


H-H 


1— 


ZZ 


LUOO 




V 








• • 




a: 










vv 


LULU 


^LULU 


V V 


OOZ 


LU 




II 




X 


• • 




r) 


A 


A 








0000 


LUOO^'O 




zv 


..00 


V 


• • 


II 


UJ 




A 


h~ 


Z 


Z 


II 


II M 




vv 


oovv 






J-H 




• t 


• • 


X 




UJ 


UJ 


o 


O 


• # 


• • 


II — 






II — 




oos 






• • 


X 


A 


Q- 


a: 


H- f 


►— t 


• • 


• • 


• • 






• • 


II — 




II 






o 


UJ 


< 




00 


00 






• • 


II — 


II "-*■■■■ 


• • 


• • 


A<LU 


• • 


A 




a: 


> 


O 




00 


00 








• • 


• • 




• • 


UJSX 


• • 


UJ 


A 




< 


00 


II 


UJ 


UJ 


A 


A 




• • 


• • 






X-UI- 




ZD 


UJ 


> 


UJ 


UJ 


• • 


q: 


a: 


Q 


UJ 


A 






A 




v<o 




U 


00 


X 


-J 




•• 


CL 


CL 


< 


o 


Q 






Q 


A 




A 


< 


ZD 


UJ 




UJ 




X 


X 


UJ 


>— 4 


Z 


A 


A 


Z 


Q 




UJ 


> 


< 




Q 


a: 




UJ 


UJ 


X 


a 


LU 


Q 


Q 


LU 


< 


II ' 








-J 


UJ 


ZD 


A 








X 




z 


< 




LU 


.. 


Q 


UJ 


O 


o 


—1 


Q 


Z 


z 


UJ 


LU 


o 


LU 


LU 


LU 


h- 


X 


.. 


UJ 


Q. 




a: 


-J 


UJ 


a: 


OC 


o 


o 




o 




X 


O 






O 


< 


X 


h- 


UJ 


O 


ZD 


ZD 






1— 




LU 




LU 


H* 




< 


U 


H 


z: 


CD 


o 


1— 


h- 


o 


o 


LU 


o 


00 


H- 


-J 


LU 


A 


0^ 


00 


J-H 


o 


< 


ci: 


UJ 


UJ 


X 


X 


LU 


X 


< 


LU 


LU 


00 


LU 


CD 


UJ 


S 


o 


-J 


(X 


o: 


oc 


u 


o 


-J 


u 


O 


V) 


00 


z 


z 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 



t— 1 


(N 


ro 


M-in 


vO 


h-00 


0^ 


O 


i-H 


CM 


cnM-in 


vOh* 


00 


0—1 CM 


mM* 


ino 


r-ooQ^ 


N 


CNJ 


CM 


CM CM 


CM 


CM CM 


CM 


m 


CO 


CO 


comm 


mm 


mm 


vtvtM- 










i-H 


i~H 


.HiH 


r-H 


rH r-H 


1— 1 


•— 1 


r-H 


i-H 


r-H r-H r-H 


r-H I-H 


-H.H 


i-Hf-H—l 


r-H r-H 


r-H r-H 


r-H r-H r-H 



56 



150 <XE> ::= <UNLABELLED EXPR> 



A 

UJ 

Z) 

< 



LLI 

X 





A 




X 
























Q 




»— 4 
















A 








X 




LL 
















UJ 








UJ 




V 
















00 






A 










A 












3 






HA 


UJ 




A 




cC 


A 










< 






OX 


K 




UJ 




CL 


CC 






A 




-J 






*-hO 


< 




00 




X 


< 






X 




CD 








UJ 


A 


3 




UJ 


CL 






O 










00 CO 


OC 


-J 


< 






UJ 


A 




KH A 




O 






UJOO 


o 




_J 




o 


V 






^-X 




►— i 






qCuj 


V 


< 


O 




UJ 




QA 




<o 




V 






CL a: 




o 








A 


<UJ 














XCL 


A 




X 




-J 


Q 


ujv 




<H 




A 


•« 




ujx 


Q 


X 






UJ 


< 


X 


A 


-J< 




Q 






UJ 


< 


o 


CD 




CD 


UJ 


A 


X 


OQC 




< 


A 




UJ 


UJ 


»— 4 


X 




< 


X 


-JQ 


OA 


UJ< 


CL 


UJ 


UJ 


A 


K--0 


X 


H 


UJ 




-J 




CD< 


-4X 


Q-l 


O 


X 


00 


UJ 


<x 




o 


-J 




X 


UJ 


VUJ 




CD 


X 




3 


or 


UJO 


UJ 


X 


V 




3 


CD 


X 


<*-4 


-JUJ 


CD 




< 


UJ 


OCX 


H 


o 




. A 


V 


X 


A 




XQ 


< 


X 


_J 


V 


OUJ 


< 


LL 


A 


UJ 




< 


UJUJ 


<< 




X 


V 


CD 




vv 


UJ 


V 


UJ 


V 


A 


X 


CDO 


-JQC 


UJ-J 


-J 






A 




oC 




</> 




X 


o 


XX 


o< 


-JX 


_J 




Q 


QC 




u 


A 


3 


X 


UJ 


X 


<< 


A UJ_J 


CD 


< 


II 


»— 4 


UJ 


II — 


V 


UJ 


< 


h- 


X 


UJ 


XX 


Q QCD 


X-J 




• « 


V 


1—4 



< 

UJ 



u 



A 

UJ 



o 



UJ 



V 



oo 

xx: 

UJUJ 



UJ 



UJ 

UJQ 

CL 



L0< 

vv 



A 

Q 





•« 


CC 




CD 


V 


-J 






II 


VV 










• « 


A 


< 


X 




A 


•« 


CD 




O 






II 




• • 




3 


CD 


h-'X 






X 


CLUJ 


UJ 




X 




V 


UJ 


-J 


1- 




• • 




• • 




X 


O 


VV 


II 




o 


OX 


Q 




o 






h- 


V 


< 


II 


• « 






II — 


CD 






• • 


A 




X 


*— 4 




>—4 


A 




< 






•• 








• « 


X 


QD 




• « 


X 


F— 


O-J 


V 




00 


X 


II 


UJ 






•« 






A 


• • 


UJ 


V 


II — 




o 


< 


<x 






00 


O 


• • 




II 


II 




A 


X 


X 








• • 




*— 4 


ct: 


XV 




A 


UJ 


H- 4 


• « 


o 


• • 


•• 




LU 


UJ 


o 






A 


«• 


A 




< 




II 


UJ 


CC 


00 






«« 


•• 


A 


t/) 


X 


» — 1 


A 


II 


UJ 




X 


< 


_j 




• • 


V 


CL 


00 










UJ 


3 


H- 


00 


Q 


• • 


V 




o 


a: 


o 


II — 


• w 




X 


UJ 


A 


II 






oo 


< 




CO 


< 


•• 




A 


»— 4 


< 


UJ 


• • 




II 


UJ 


cC 


O 


• • 


A 


A 


3 


-J 




UJ 


UJ 






X 


H 




Q 


• • 








CL 


< 


• • 


Q 


UJ 


< 


CD 


II 


QC 


X 




II 


o 


< 


CD 






A 




UJ 


X 


UJ 




X 


00 


-J 




• • 


CL 




A 


•• 


»— 4 


a: 


UJ 


-J 




UJ 


M 


X 


UJ 


X 




uu 


3 


U 


X 


f • 


X 


UU 


UJ 


• • 


h- 


< 


Q 


X 


A 


CO 


«« 


1—4 






A 




< 




UJ 




UJ 


CD 


CD 




< 


-J 






Q 


3 


• • 


h- 


UJ 


UJ 


UJ 


UJ 


-J 


X 


X 






X 


X 




cc 


CD 


-J 


UJ 


< 


< 




3 


h- 


h— 


H* 


1 — 


CD 




H 


A 


3 


< 


< 


A 


< 


Ul 


X 


-J 


UJ 


-J 




O 


< 


< 


< 


< 




CD 




X 


X 


X 


X 


QC 


-J 


Q 




CD 


X 


CD 


A 


cC 


UJ 


UJ 


UJ 


UJ 


CD 


X 


X 


UJ 


CD 


CD 


o 


< 


CD 




-J 


X 






UJ 


o 


cC 


CC 


a: 


cC 


O 


UJ 


»— 4 


X 


X 


X 


X 


CL 


UJ 


-J 


-J 


1—4 


_J 


Q 


o 


o 


CD 


u 


CD 


u 


-J 


-J 


U. 


h— 


UJ 


UJ 


UJ 


UJ 


Q 


X 


< 


00 


X 


*— 4 


UJ 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


»HC\| 


ro 




m 


o 


h- 


00 


c^ 


o 


r — 1 


cvjro 




m 


sOh- 


00 0 > 


o 


f— 4 


cvim 




m 


mm 


m 


m 


m 


m 


m 


m 


m 


o 


o 


vO^ 


nO 


vO 


OO 


vO'O 


r- 


r- 




r- 


h- 




»— I 




»— 1 


rH 


1—1 


r — 1 




1—4 


1—4 


1—4 f — 1 


1—4 


1— 1 


1—4 1—4 


1 — J 


1—4 


1—4 


»-|i -4 


1—4 


1—4 



57 




I 



A 

A A 

Q q : 

'Z. UJ 

LU »-H 

LL 

in ^ A 









a: 


1- 












A 




















=) 


z 












a: 




A 






-J 










1- 


UJ 












in 


»< 


oC 






< 










o 


Q 












l-H 




X 






o 


A 








A^) 


K-i 












UL 


A 


l-H 








-J 




A 




ujq: 


V 












HH 


oC 


X 






X 


-J 




oC 




Ol- 














K 


in 


l-H 






o 


< 


A 


UJ 




UJOO 


A 












X 


l-H 


H 






l-H 


o 


/\Z 


l-H 




vv 


O 








A 


A 


UJ 


X 


X 






H 




/\za A 


UL 














O 


UJ 


AQ 


l-H 


XI 






o 


X 


ZOhh ^ 


t-~i 


•« 


AA 










O 


or 


X-H 




Q 






X 


O 


o 


1— 




QQ 


o 


A 






o 


UJ 


O V 


— X 


l-H 






3 


l-H 






A 


<< 


< 


oC 






A 


V 


l-H 


in 


V 






X 


H 


h-<(^Ai“2: 


UJ 


q:: 


UJUJ 


OC. 


UJ 






XUJ 




l-A 


AQ 








V 


o 


<q:<:2<o 


Q 


UJ 


XX 


CO 


l-H 






oa 


A 


OX 


X-H 


A 








X 


oc<^cDa:*-^ 


HH 


l-H 




V 


u. 








Q 


xo 


ov 


XI 






A 


3 




V 


U- 


lUUJ 




HH 


•» 




i-h- 


< 


3-h 


l-H 


X 






Q 


X 


^OUJI J< 




►-H 


Q^OC 


AA 


h- 






o 


UU 


XI- 


HA 


> 






< 


V 


OUJQ<OQil 


A 


1— 


30 


UJUJ 


X 


A 


A 


XX 


X 


O 


OX 


H 






XJ 




UJQ q:UJ< 


Q 


z 


l-l- 


XX 


UJ 


q:: 


UJ 


30 




tox 


xo 








X 


A 


O ^<0-J 


< 


UJ 


oo 


<< 


G 


UJ 


V 


LL»-h 


X 


003 


3»^ 


X 








Q 


UJO-J o 


UJ 


Q 


33 


XX 


►— t 


►— t 




1- 


o 


UJX 


XH' 


o 




XJ 


o 


< 


ZQ^-HOoruj 


X 


»— » 


QCq: 




V 


m 


A 


UJO 


l-H 


-J 


O 


►-« 




X 


o 


UJ 


Q3HUJUJQ 




V 


h-l“ 


UJUJ 




H-t 


UJ 


O.X 


1- 


XX 


OOX 


H 




l-H 


o 


X 


Oh- 


-J 




00 00 


CtTiX 


UJ 


1— 




>-3 


o 


<< 


003 


O 




H 






1—00 OO-J 


lu 


A 


vv 


3X> 




X 


Q 


l-X 


X 


OCOC 


XX 


X 




3 


XJ 


o 


or>ooi-HU-» 


CO 


Q 




Hl- 


3 


uu 


UJ 


vv 


3 


<< 


-J 


3 


X 


O 


X 


-J o 


^or:ozocQ 


< 


< 




oo 


H 


o 


o 




UL 


CL a. 


XX 


X 


oxoc 


> 


<oo 


3I—_|hmuj< 


—1 


UJ 


II — 


33 


O 




< 






vv 


<< 


V 




2-1 


H 


XqC 


lUjO<cQq::o 


V 


X 


• • 


qcq: 


3 


V 


oC 


It — 


UJ 




q:qc 




Hi-h< 


V 


Q^<XJ 


WWW 






• • 


HH 


QC 




CD 


• • 


CL 




<< 




OHCQ 




X3:x 






O 




0000 


1- 


A 


V 


#• 


> 


It — 




II 


X30 




HX> 




II 


-JUJ 




VV 


00 


Q 






1- 


«• 


vv 


• • 


30-1 


II 


XOH 


II , - - .■ 


• • 


UJcQ 


A 






►— < 


II 




V 


• t 




• • 


XoCO 


• • 


XJXV 


• • 


• • 


CQ< 


z 










A 














• * 




• • 




<o 


o 


II-- 


II 


O 




X 






It — 
















ov 


HH 


#• 


#• 


< 


II 


o 


It 


A 


• • 


A 


11- 






II 




A 




1- 


• • 




oC 


• • 


HH 


#• 


Q 


• • 


X 


t • 




A 


• • 


A 






< 






CO 


#• 


1- 


• • 


< 




o 


• • 




O 


• • 


z 


O 


II — 


a: 






VV 




< 




UJ 




l-H 






o 




o 


HH 


• • 


< 


A 


A 






oC 




X 


A 


H 






o 




1— 1 


1- 


• • 


o 


Q 


UJ 




A 


< 


A 




X 


O 


A 






A 


h- 


< 




o 


< 


X 


11 — 


O 


o 


X 


X 


o 


X 


in 




in 


o 


< 


OC 




UJ 


UJ 


< 


• » 


X 


o 


o 


a 


l-H 


3 


X 




X 


< 


oc 


< 


A 


Q 


X 


X 


t • 


uu 


UJ 


HH 


l-H 


H 


X 


> 




> 


XJ 


< 


o 


Q 












Q 


1— 


1- 


O 




H 




H 


X 


-4 


o 


< 


UJ 


UJ 


UJ 




UJ 




o 


o 


X 


00 










o 


UJ 


UJ 


cC 


QC 


cC 


A 


oC 


X 


X 


X 


3 


00 


X 




X 


o 


lU 


Q 


X 


3 


3 


3 


Q 


3 


o 


3 


3 


X 


in 


o 




o 


O 


Q 






h- . 


1- 


1— 


HH 


1- 


►-H 


U. 


X 




o 


l-H 




l-H 


o 




—1 


-J 


O 


O 


o 




O 


1- 






X 


X 


H 




H 




in 


UJ 


UJ 


3 


3 


3 


O 


3 


o 


UU 


in 


< 


< 


O 




O 


in 


a 


CO 


CO 


a: 


a: 


Qc: 


< 


(X 


X 


a. 


a. 


Qc: 


a: 


X 




X 


X 


> 


< 


< 


1- 


1- 


1- 


o: 


1- 


3 


> 


> 


< 


< 


3 




3 


>- 


1— 


o 


o 


00 


00 


1/) 


CQ 


00 


u. 


1- 


H 


X 


X 


X 




X 


H 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 




V 


V 



'OHOOO'O.-I 


(NJ 


cO't 


msO 


HOO 


0^ 


O i-H 


CM 




m 


vOH 


ooo 


O 


'HCMCO 




in>0H 


HHHHCOOO 


00 


0000 


0000 


00 00 


00 


cr^Qs 


O' 




0^ 






O 


ooo 


o 


ooo 


»— 1 rH f-H *— 1 r-H f-H 


»— 1 


l-H l-H 


1-H l-H 


*-H r-H 


r*H 


,-H^ 


l-H 


rH »-H 


f-H 


rHrH 


f-H r-H 


CM 


CM CM CM 


CM 


CM CM CM 



58 




'’ill' 




^5-' 










208 <ALL0CATI0N DECLARATI0N> ::= <ALL0C1> 

























A 




























Q 




























X 




























UJ 










A 




























00 


















a: 


•» 








OO 


















UJ 










UJ 


















H 


A 








O 


















00 


Q 








U 


















»— 1 


X 




A 




A< 


















CD 


UJ 




A </> 




o: 


















UJ 






O 




UJUJ 


















ct: 






O UJ 




♦— IQ^ 


















V 


UJ 




U O 




LLZ> 




















H 


A 


-J o 




l-H|— 


















A 


00 


UJ 


<A< 




H-O 


















Q 


HH 


Of 


a: A 




xr> 


















< 


o 


LU 


LJUUJLU 00 




lua: 


















UJ 


UJ 


V 


00 




OH 


















X 


qC 




r)U-3 UJ 




»-H00 




















V 


A 


O 




VV 


















qc 




OO 


OHO o 






A 


A 














UJ 


A 


00 


3z=r)A< 




AA 


Q 


UJ 














H 


Q 


LU 


c^Luaro: 






< 


a. 














to 


< 


O 


H-QHUJUJ 




LULU 


UJ 


> 














♦— » 


UJ 


O 


oOhhoO»— <0^ 




t-H 


XA 


H 










A 




CD 


X 


< 


vvvu-r> 




ULU, 


Q 






o 


A 




f\J 




UJ 


QC 


A 


I-.H 




1— If-H 


UJ< 


UJ 




o 


o 




O 




qc 


UJc^ 


LULU 


AAAh-O 




Kh- 


^-LU 


HA 




OO-J 


X 




o 




V 


ct:HUJ 


00 OC 


0001^3 




XX 


<X 






OO-J 


»— 1 




_l 


A 




UJoOH 


33 






LUUJ 


o 


OO 


—I 




Q ^ 




-J 


UJ 




f-HOO 


<I H 






QQ 


OQ 


OO 


< 




< 




< 


a 


II 


oOCD»^ 


-JO 


QQQ»-<00 




l-HHH 


-JX 


-l«J 


CD 




X' A 




V 


LU 


• • 


HHUJO 


03 


<<< VV 


• • 


VV 






oxohoc^cl 


XOsI 


Q 




V 


• « 


CJDgCLU 


QC 


UJIJULU 






<CQ 


<< 


O30XLua.< 


o 


X 








UJCLQC 


OH 


XXXAA 


A 




VV 


VV 


003iua:LLX 


QO 


HH 


II 


A 




c^U-V 


1— lOO 


OO 


f-i 


II — 










X-J 


cQ 


• • 


r-H 


A 




VV 


OOOUO 


o 


• • 










•-«-J 




• • 


o 


X 






ooooo 


o 


• • 


II — 


II — 


II 




CQ< 






o 


o 


II — 




-J-J-J-J-J 


*-J 




• • 


• t 


•• 




VV 


II 




~J 


►-H 


• • 


II — 


1 i I I J 


-J 




• • 


• • 


•• 






• « 


A 


«J 


H 


• « 


• • 


<<<<< 


< 


A 












• • 


X 


< 


< 




f « 


vvvvv 


V 


O 










II — 




o 


V 












O 


A 


A 


A 




• • 




l-H 




< 


A 










o 


Q 


LU 




*• 


A 


H 






o 


A 


n— r— 


tl 


-J 


X 


< 


CL 






CD 


< 


II 


o 


< 


Q 


•« 


• • 


< 


KH 


LU 


> 






X 


ct: 


• « 


UJ 


UJ 


X 


•• 






Q 


X 


H 




A 




< 


• • 


Q 


X 


LU 






LU 


< 








Q 


Q 
















a: 


UJ 


LJU 


UJ 




< 


< 


o 




o: 


a: 


DC 


A 


A 


3 


X 


H 


H 




UJ 


UJ 


UJ 


A 


UJ 


LU 


LU 


r— 1 


o 


1— 




< 


< 




X 


X 


Q 


C\J 


H 


H 


H 


o 


o 


O 


o 


O 


O 










o 


OO 


00 


00 


o 


o 


3 


o 


o 


o 




Q 


Q 


Q 


o 


KH 


HH 


H-4 




—I 


a: 


3 


-J 


«J 




X 


X 


X 


-J 


O 


O 


CD 




—I 


H 


-J 


-J 


-J 




»— < 


1— < 






UJ 


UJ 


LU 


< 


< 


00 


< 


< 


< 




CQ 


CO 


CD 


< 


QC 


qc 


qc 


V 


V 


V 


V 


V 


V 




V 


V 


V 


V 


V 


V 


V 



0>OrHogrT) 


'4- 


invO 


HOO 


0>O 




COO> 


O 


f— 4 


(Nj 


CO 




HOO 


O f— 1 f— *1 f— 4 f— 4 


r-4 




f-lr-l 


rH f\J 


c\jf\jc\jf\jf\j(\jrsj 


OsJCsJ 


CO 


ro 


ro 


ro 


rococo 


COCO 


ogc\jcNjc\j<\j 


f\J 


c\Jc\j 




CsJCNJ 


C\JC\|C\JCMf\JCsJC\J 


(NJCsJ 


(\J 


<M 


CVJ 


og 


C\JC\JC\J 


(NJCNJ 



59 



Sample BLISS-360 Programs 























't 

• 


















n 


















*-< 


















t* 


















r-l 


















fH 


















1 1 
















































* 






1 ) 


















LU 


















s: 


















HH 


















K 






















H 














o 




Z 














o 




UJ 














-J 




s: 














o 




5: 


















0 














• 




0 














c\j 




LU 














h- 




z 


+ 












Ch 




»— < 


CD 




• 












u 


-J 




CM 






i-H 












0 " 








•* 




LL 






• 






• 


CNJ 




0 












o 












rW 








LU 




Q 


H 




«t 








'Z. 


• 


Z 


2: 




CM 






CD 






LU 


LU 




rH 






Oh 








2: 




t« 






P 




• 


LU 


y 




CT' 






>— • 




CM 


0 -J 


0 




rH 






lU 






D Q. 


0 










w 




• • 


^ 0 






1 ) 










eg 


•- -H < 2 


LU 










S 






sO 00 LU 


z: 




LU 






fO 




• t 




»— 1 




z 






u 




a» 


• t UCQ 


u 










tj) 




»— 1 


ro 


1 




H* 






o 


o 




-J -Jst 


Q 










Ok 




II 


••C A 


HH 




X 




• 




o 




•—-00 M- 


X 




0 




LU 




o 


LU 


AcMOh- 2 -J 






Q 




• • • •!— 




2: 


Z 


Ox — i LU •#» • 


2: 


0 


U 




xtCMAOO 






H -4 


-Hrn A xmv 


LU 


-J 


0 




fC*jvOCM ^2 




! 


H 


V«J rH H--JCM 


X 


• 






♦ • • •P-H 








-J 


H- • 








fDOr- 40 X 




1 


bL 


U • CM • 


0 




• 










0 


^ * 1 + 1 — _J ^ 4 “-J 


LU 




CM 




00000:: 




1 


0 


rHAX • U<>^ 


a. 


in 










— 


U 


2: Uv-D *0 


00 


X 


0 > 




OOOOQl 




1 


0 


< vs: o<i- 




CD 


LL*-< 












ex: cM-iO 


< 


u 


CD 


• 


00 








0 uu<c^ 0 ^ 




• 


LU •• 


0 


Q 




0 


• 


0 II < •GQLL rO 






CM 


• LU 


a: 




0 


CM 


q: 0 0 CDX-J 




II 




OK 


cc < 








CL on -JH- Ui-I • 




f • 


LULU 


LUO 


LU UJOO 




1 


o> 


OU.tOX *0 • 






02 


bC LU 


iiC 5:2 




00 


tH 


HCQ X LU ^ 


• ^ 


nO 


LUI 5 


OH- 


0 *-HLurD 




t/) 




00 < A OC»-hLLOO 


••‘CD 


u 




LUUJ 


LU K CM 




4 


•* 


UJ CMXOO'-' 


Q— 






XQ 


X Kin 




u 


CM 


H- ZV'-'LULU 


Z<t 




LUO 


0 


0 c^< 




CD 




LUhhi-^OCJcD 


LU-JQ 


2:02 


LU 


X •• 






LU 


_jOulu 


•: 


ZcdQOlu»-h 


LUa: 


2 ►-'LULU 






Z 


^Z)UJ CO 


UJU 2 Q ^ 


OtCLU 


XXK 




1 


3 


QCO 




LUO 0 


UJ 3 : 


LUO'^< 






. -0 


0 






U LU 


3 


LU 5 :luK 0 :: 




t 




X 






LU X 


00 


x»-^x 






00 








0 


00 0^ 


•-»»— OQ-Ci) 






•-H 










QO 


K OZ 




00 










^LU 


QCot: 


CLO 1 «-H 




0 


>- 








0 


<cr: 


-JO<XX 




CL 


< 


*-l CM fO ^ vO 1 ^ 00 0 r -4 CM CD m 0 f-- 


OLU 


< o<o 




z 


0 


f-Hf— !•-< 




.^rHrHQ 




KKKLULU 






0 








z 


h-O 


OUJOOX 






h-* 








LU 




K00<00 



60 



Program Example No 



sO 

00 

ro 



ro 



id: z 

r— < • CD 



CS3 



ii 






K 
















0 










LU 






z 










s: 




V m 


ID 










»— 4 




1 


LL 






























• 


UJ 
















00 










o 






z 










o 




+ 


UJ 










— 1 






00 










o 






Z 
















0 














-){• 


z 










CM 






< 










h- 




• 






















• 










•f 


n* 


ro 


in 














— — 


0 






•* 




cn 




0 


• 






<M 




o 




< 


m 










UJ 












UJ 




> 




UJ 


1 1 








• 


• 


00 


00 








ID 


in 




OOcO 


0 








-0 


o 


A 


•• •• Q 


LU 


• • 








• 




coco • 




0> 








rH 


\ 


OQ 




r-H 












••Q 


f\J 










• • 


Uiir 


•><fO 




1! 










<H-4 


AOZ 














V 


r\j A 




UJ 








• * 




^ OCvJ 


0 


X 








O' 


A tl 


N ^-^0 0 


< 










rH 


r- 






K 






o 




W VA 


roo 0 ^ • 


Z 










11 


QDid: 


VO o»^ 


LU 






« 


o 




<c •* 


<C — J •KoC 


X 


U 




UJ 


a 


UJ 


-D 


0 <0 


K 


CD 




• • • tK 


s: 


:r. 


CNJ ^ 


•‘OX 




!Ij 




OOOOID 




►-« 


A^-« 


rn ‘^CQ • 


0 


0 




OOsOOQZ 


t 


H 




0 <0 CD 


< 






t • • 


— 




V 


UJ II 0 • 0 








(<^Or-^os: 


1 




2 : <m 


> *V 11 • 


K 


• 








O 


< <0 


M • •• 


0 


fvj 




ooooq: 


1 


o 


oc: UJ 


K II 0 II 


Z 


K 









-J 


0 > 


-J<X •• • A •• 




0 




OOOOCL 


1 




Q -J 


<oDco m 


LL 


K 










a: < 


0 Q II •‘A 


H-4 




t 


00 






CL COUJ 


OUJ • Csjco 




LL •* 


Q 


Q 


o 


• 


OC3C 


OZ II >. «-o 


11 


OCvJ 


•LU 


q: 


o 


CNJ 


K -JZ) 


1 — • •• rH « 


• • 


UJ 


QK 


ex: < 


fO 


r- 


00 OK 


K<0 VV 




LL< 


UJO 


LU UJOO 


1 


o> 


UJ 0 


ZIDQZ<}< 


A 


z 


i«CLU 


id: zz 


00 


rH 


K 0 


»-<a >-^o< 


••‘CO 


0 


OK 


0 *~<LUCNJ 


00 




11 2 : 0 : 


Oa: CO 


0 V 


-D 


lulu 


LU K ^ 


»— » 




»-hK 


LU 


z< 




XQ 


X Km 


-J 


(\J 


ujOoo 


CO 


UJ< 


ZCD 


0 


0 o< 


CO 




e^-juj 




QOZ 


LU 


z •• 




UJ 


ID CO 




ZQ*-* 


LUqC 


Z »-«UJUJ 




2 


Q 




LUOid: 


CiCLU 


ZZK 


» 


ID 


0 






-iO 


LU3: 


LUO»-<< 




-0 


2 : 






UJLU 


3 : 


lusiluko: 


1 










X 


(/) 


Zh-4X 




00 








o 


i/)cx: 


►-^KOCLCD 














QO 


K OZ 


</D 










— LL 


QCar 


0 — 1 1 


CD 


> 








0 


<a: 


-JO<ZZ 


Ql 


< 


r-*i Osj r<*i xt in >0 K C3D O ' 0 (vj fo in 


OUJ 


< o<o 


2 


Q 




f—< r— < r-H r-H r~i r—< Q 




KKKLUUJ 




O 








Z 


mo 


OluOoX 




K 








UJ 


-<z 


K00<OO 



61 



m 




Program Example No. 2 with Syntax Production Trace 



ro 

f 

o 

CO 

• • 

o 

ro 

t • 

in 



LU 

21 



O 

o 



CO 



00 

o 

Cl 

21 



A 

A 

LU 

VA 

AoO 

QoO 

<UJ 



r- 










khA 


XO 




o> 








V 


002 


< 


V 


f-H 








A 


OOO 


00 


A 










QC 


1 1 


00 LU 


o: 


•k 








LU 


0^00 


LUo: 


LU 


"t 








HH 


0.00 


03 




f-4 








AALL 


XLU 


Ol- 


ALL 










LUQ»--* 


LUOC 


<o 




LU 


t 






CL<K 


O 


3 


<H- 


2 


fO 






>-uJz: 


LUX 


luqc 


LU2 


3 


Q> 






HXLU 


-JLU 


qc h* 


XLU 


-0 


f 






Q 


O 


300 


O 




ro 






LULUM4 


2Q 


KV 


f-LU>-< 




fsj 




t ^ 


Kl- V 


A*-hLU 


OAAI-V 




•« 






<< 


»HoOO 


30i-H< 




(\i 




o 


-JOU II 


^V2 


012OO II 




m 




< 


<oo •* 


O < 


h- ►-«00 •• 




• • 






ACQ^_/.* 


V II ^ 


OOQ^-J •• 








•k 




..< AV<-J-J 








A 


0-J<<A 


II ••CDcC LU<< A 








h- 


<OVVQA 


• • VO II XVVOA 


o 


II 




V 


LU <a: 


•* A 


X •• 


<o 








CQ2X II II 1) LULU 


Z II LU ..O II II LULU 


Q 


LU 




LU<»-h 


1 


AO •• 


o 


• • • * X CQ 


O 


2 




-1 2A 


2*-< •• 


QA-> 


•* •* 2 A 


2 


h-f 


C\J 


►LUCD <JlZ>-> 


OLO 


LUO0.J 


003-J 




H 




QACQVAAAo02:< 


»-iOOA-Joo<A A00 2< 


1 






o>t 


LUQOLU VQC 


Aooluqc^jlu vQOluvq: 








2V 11 


||CL<20 LU 


AOoOQCOLUU 


<2U LU 



I O 

o 

I -J 

— . o 



• 

O OsJ 

vO r^ 

m cr« 

I ^ 

00 

00 •* 



2 

< 

q: 

o 

o 

a: 

CL 



00 

LU 



II 



LU 

2 

Z> 

-0 

00 



> 

< 

o 

o 



< .. .•>LU— »o II }-A AA AA A AC^»MLUCLXcQO II LU*-ho I! I- A 
II < •• ••!— XQ< ••►-Hf-^(^N4'mvOi^cx)CLCLa:xLu<< ••XQ< 

• t < •# ^ICLCLClCLCLCLQl VVO.LLI ^ < •*-JQl 

•• aalulululu vvvvvvvv x oxlu lululu vv 
_jxtrHh-H-Xcx:A II II LUQLU^QIAKXcCA 

A<QO<< X^ll II II II II II II II •• •• LU_JVD'^< X-Jll II 
OcQ<<OOOh-< h-OOOH*<«* •• 

ziOLULuooooct: ^2Lu II oooooq:** •• 

►-•-JXX-J_I^3LU A A Cl < CO ••3-J-J-J3LU 

QO AA AaAA A AO—iX-J< •• al_j-J-Jcr:i— A A 

< i— <<<i— 

LU COCQV VVO0_JQ,CLCLQ-a.CLCLa.CLCLO0CQ2 Aoov VV00.JCLQL 
X2VV VVVVVVVVVVVVVV3LUV ww 

VN-f V V 

LU O 

LU OOOO O0W5 

X cQoOs4'C\ji-^»-Hv^-cor^inrocMnro*-^crir^>^*-<i-i r<i^iHrH>^’co^-Ln 
Q>t r--r^rsir\jc\)NOin>t>tNtrnrofnroosJc\jcNjog,HO>r^vOf\jc\jc\jsOLnNt^t 

o 

31 

-~-o — ooqqqqqqqqqqqqqqqqqqqqqqqqqqq 

O OOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
»-HOvjct^rnct:ct:a:a:c]Ca:c]Ca:(^Q:ia:QiQ::Q::a:aia:a:ia:a:a:cCci:aio^a:ocoCQi 
Ql cl cl cl cl O. cl cl cl cl Ql Qu cl Ql cl cl cl CX cl Cl cl Qu Ql cl cl Qu o. cl cl Cl 



62 



• •» 











A 








• 


A 










or 








+ 


LU 










♦-H 










LL 








fO 


>-H 








1 


1- 








“> 


2 








• 


LU 




A 






Q 




A 






HH 




LU 


A 


+ 


V 




VA 


2: 




A 




AOO 


o 




Q 


A 


QOO 








X 


<LU 


H 


■K* 




o 


ULIO 


< 


A 


o 


►-•A 


XU 


or 


HH or 


< 


OOZ 


< 


A < 


• LU 


o: 


oOO 


00 


cr -J 


►-H 


CO 


LU»-h 


00 LU 


LU o 


+ ••'LL 


V 


or 00 


LUa: 


►-<AULI 


A*-» 


A 


0.00 


03 


U-^Q AfOZK 


•> ^iU 


xoi 


oi— 


A'-'O ZOOZ 


aas: 


Luor 


<o 


Q^-OZOUJi-(liJ 


oror< 


O- 


3 


<Z-) 0 >-i>h-Q 


ULILU2 


aix 


ULI a: 


ULJULI_li-iH> 


• <»-» 




-JUJ 


OTK 


XQ<h-< 


orv 


LLLLLU 


a 


3 oo 


HH V<o: A<ULJ 




5:q 


h-V 


•-LUV OCsT^jor 


H-K 3 


A^-HUJ 


OAAHA II 0-1 1 015 


XZK 


rHoOO 


I50^<0 ••_)0~5LUf— 


ULI ULIO 


rHVZ 


OiZOOZ ••_|IU^«' QO 


QQ 3 


CL < 


<Q 




i-HMH or 


V II -1 


OOQ^J^Q AV 


vAo; 


VVH- 



••<AV<-J-J<2 ai aa^lu 

II •tcQCr: lU<<lJLIO II a II Qco QOVt-* 

• • VCL II X V vx»— » •• >- < »— n— I LL 

• #A X •• ••h-ALUIl 11*^ 

Z II Ol.tO II II 0< Viiix** 00.*H* 

AO** 0**«*0q^A •* •• 

**0 A-i •• ---KZ II “^-J CxTo: ULI 

OC>0 Oi(/>^ -JJO** •‘CQA COCQAQ 
hhc>OA— IOO< A A<0*-h ••h-iVIUVVVQ^^ 

At> 0 Lua:-jLuvQOvaJH* v 2 : <v 

aOooo:q-ijlio <z: Q<a 11 < 11 11 11 uj 

AAAAAAC'-HOIQ.XCDO 11 ULli-« II a^zm.-x 11 h-aaa 11 H-AA a a II kaaaaaaa 



Q-a.QLQ-Q-CL V VQ-UJ —I •# <**0-J»^lJLI ULI OJ •• —IQ-O-Q. •• ^CL 0.0.0. •• _|Q.Q.Q.Ci.Q- CLCL 

VVVVVV X QZLU LJJLU hhOK> AO^ A A Ao: VWV VVWV VWVVVW 





A 




A 






Ql 




cr 






LU 




LU 






>-H 




l-H 






LL 




LL 






>-H 




l-H 






H 




H- 






X 




Z 




A 


ULIA 


A 


ulia 


A 


o 


QO 




QO 


in 


< 


►-«< 


O. 


»-<< 


O- 


cr 


vor 


V 


vor 


V 


LU 


ULI 




LU 


1 



II ^ II II II II II II II II 





LU 



. II ULIQlJLIDOrAI— X AH-LU< rHlDQQQOA 
II II II II II II .. .* ai_jV3r-4< r-4<Qo: H II II II u II 

LUO-J h-OOOOO <ULI<0 0< 

•• _izuj II oooooolli_iq:luz)oooz 5 o: ••or •• 

A AO-<CD •• D_J_J-J-J^0.03Xo:<<<o:iJLJ uu 

aaaaaao^5I-j< ••q:^^_j^^>ijlih- Ko:Q:a:h-H-A aaah-aaaaakaaaaaaaa 
^inNOr-ooo>»H- 4 '-<<-j K<<<^<<h-QO— loocQCQcoo^^-H^-^^o^tlA»-^r-^fo^u^' 0 ^»H^ON^m^o^-ooc^ 

Q.O.O.O-O.O.a.CLt/)CD2:A</) VVVVVVV3CDVVV W-JCLQ. 0 . 0 . ^ 0 - 0 - 0 - 0 . 0--I0. 0 . 0 . 0 . 0.0.0. a 
VWV VV VV VV3LUV o: V VVVVVVVV VVVVVV VVVVVV 

VV H 

00 

OC 7 >NOCM^r^lA COO^OOh- 

rncMnror-icM^'^»H»H m^rH,-Hoor>.N 0 inQOcoaNO>oor--r--inrncT'r^h-inrnoin!^r^tncno>oocn»-Ha> 






QQQQQQQQQQQQQQQQQQQQ — QQQQQQQQQQQQQQQQQQQQQQQQQQ 
OOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOC 
Qra^orQrt^a^QrorQrQrorQrQrQ^QrQrQraio^QrN^-Q^orQrQra^Qri^QrQrQra^Qra^QrQrorQra^GrQrQrQrorcsroro! 
0.0-0-0-0.0.0.0-0.0.0.0-0-0-0-0-0-0-0-0- 0-0-0-0-0-CL0-Q.0.0-0.0-0-0-0. 0.0.0. 0.0. O-O-O-O-O-O 



63 



A 

2 

O 

i-«A 

002 

OOO 



o:oo 

CL 00 
KIJU 
UJOC 
Cl 
lUX 
-JUJ 



a 

s:q 

A^LU 

rHOOO 

rHV2 



a < 


A 


A 


A 




A 






CL 


V II u 


a: 


q: 


q: 




A AOC 






V 


ti<A 


LU 


LU 


LU 




>t^LU 








II ••codc 


l-H 




»-t 




QOi-< 






II 


• • VCL 


LL 


lU 


LL 




<<LL 


A 




• • 


••A XA*-< 


•-1 


hh 




LULUi-i 


a: 




#• 


2 II LUAH- 


H- 


H- 




XXh- 


LU 






AO** 1 


LLI2 


2 


2 




2 


CO 




A 


2>-h**QVUJA 


LUA 


LUA 


AA 


U-^LUA 


2TA 


A 


2 


OoO LUVQ-J 




Q-J 


> 4 - in 


COCDQU 


O-J 


in 


O 


►"•(/) A^ 






*-4< 


Cl CL. 




2< 


CL 




A</)UJO:-J II VQi 


Va: 


VDC 


VV 


s/cc 


S/CC 


V 


Aoo 


AOooqccllu 


.* LU A 


UJ A 


LU 


^ + 


II II II LU A 


LU 


1 


AOoO 



0 >.HUJCLXC 0 .. tl h-ArOAAA II h-ArOAA II II l-A(^AAA II h- A A A A A AAC^r-«UJ 

»clcld^xlli< fo 4* sOvor^co cl o-oc 

VVCLLLI ••-JCL VCLClCL •• -JCLVClCL ••^CLClClCL tt-JCL VCLClCL •• UClQ-ClClQ-ClClVVCL 

X Q2LJU VV «vvv VV *VV VVVVVAAA VV *VVV VVVVWVV X 



A A <^-^c^JA A II II tu 

II U II II II II II -J II II II II II OOO-J II II II II II II -j II II II II II II II II •• •• 

<<<< 

a: -j 

ULI LLI XXXLU UJ AACL 

OrH2:-j< ••q:i-aaaaaai-aaaaai-aaaaa v-aaaaaai-aaaa aaaao^s: 

cQ*-HfHfOrn>4'‘r>sO»-»’-irorn>tinNH^ro>4"invO«j-J-J*-<»-<roro>tLnvO^-<'Hro>tiA^or^oocr»’-^’^>-< 

CLCL00CO2AV-JCLCLCLCLCLCLUCLCLCLCLCL-Ja-CLaCLCLGQCQCQ_lCLCLCLCLQ.CL-JCLCLCLCLCLCLCLCLCLQ-00 
V WV3LU VVV VVVVVVV VVVVWVV VV VVVVWVV WWW vvwvvv 
VV 



II II LUQUJ3 A 
• • •• LU^VQ^ II II II II II 

••••uuo^ u-i< 

U21LU II UcC 

AACL<C0 ••<lu 



o 

(Njr^r-mvomcMnh-r^inNOroc^r^r^infOor^c^Nf or^h-tnvorocMnooh-Lf\fr)a^oornr-ia>r^'^^ 






iQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 

oooooooooooooooooooooooooooooaoooooooooooooooooa 

* q: oc q: q: DC a: a: q: q: q: q: q: q: cc q: q: q: qc oc cc q: cc q: q: q: 0^ qc q: q: cc q: cc cc cc q: q: q:: a: q: cc DC cc cc q: q: q: qc 

CLCLCLCLCLCLCLCLCLCLCLCLQ-CLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLQ.CLCLCLCLCLCLCLCLCLCLCLa-CLCLCL 



64 



I 




A 

O 



UJ 



UJ 

CC 

3 

h- 

o 

or 

h- 

c/)A 

v:r 



A 








A 


AO 






Z 








S 








O 








o 


<t h- 






A 








h-<A 


LU< 














00:2 


Xce: 




V 


OOO 








OOO 


< 




A 


UJhh 








LUhh 


UJ-J 


• 9t 


a: 


0C(/) 








DC 00 


a:u 


A 


LU 


CL 00 








CL 00 


OUJA 


s 


1 — « 


XUJ 








XUJ 


}-QS 


• •*0 


AALL 


Luct: 


A 






Lucc: 


AO 0 




LUO*-* 


CL 


Q 






CL 


UJOUJ»-H 


1- 


CL<|- 


LUX 


s 






UJX 


Va:a:H 


u< 


>-UJX 


-JUJ 


LU 






^LU 


AHO< 


UQC 


l-XUJ 


CL 








CL 


LUooh-o^: 


••< 


Q 


so A 








SO 


vo< 


CQU 


LULUh-i 


i-mLU LU 


u 






Ah-»LU 


Q OU 


00 


l-H-V 


»L/)0 V 


o 






iH(/)0 


UJ II qCO 


LU 


<< 


VS A 








rHVS 


0 t*HUJ 


fO 


00 II 


< CM 


CO 


A 




CL < 


< **000 


AV 


-lOO*» 


II -1 o 


V 


a: 




V II -1 


CC V 


(nJAA 




••<A< 


A 


LU 




• •<IACQA UJ 




M*0-l-J 


• • CQCi^UJ 


Q 


HH 




ti ••cqq:vs II CL 


>tQO 


QO<<A 


VCLX 


< 


u. 




• • VCL II 0 #• >“ 


p-<X <t 


<UVVQ A 


A X 


LU 






••A X 


•# K 


rqujLU 


LU <oc: 


S II UJU 


X 


f- 




2 II UJ II H V 


VXXZX II II II UJOI 


O *• CD 




s 




AO •• 


•• < A 


< 




»-H*.QV 




AUJA 


A 


•• Q 


1 ••cl:s II 


5:a 


00 lU 




ino^ 


in 


000 LU 


1 <0 •• 


CQCQUJCQ 00O_| 


^OOA-J II 


OA 


cli-h<; 


CL 


►-^OOA-JA— l^** 


fOVVcDVAA A00S< 


«ujqC-j •• 


II 


wo: 


V 


AC/0LUQC.JOUI— 


0 


LUQOUJVCt: 


q^cluj •• 


• • COO 


+ UJ A 


+ 


A 0 cL CL UJ X LU < A 


LU II II 


II II CL<SO UJ 



CLXca *t VOAAAA II ACOAA AAAAON^U-JO-XcQUJQar^ 
XLU<A •• CL fOvt >0^0 00 0 - 0 . 01 ^ xuj< <o 

UJ JO A II CQCLCLCLCL •• ^CLVCLCLCLCLCLCL VVCLUJ JUJOi_Ji-H 

Q 2 :<Q**vvvvv vv •WWW X Qz:a:a:o}- 



QUJIDUJ^ •• 
UJ_JVXUJ II II II II 

O-J A* 

'ZUU II 

<CQ **000 



A II II UJQUJZ)3IDUJ< 

Hull II II II II II II II II uj_jV}-koq: 

oo < 

u5:uj II i;):duj^ 

UJ AACL<CQ.*Ct:QiCLO 

^<M OOOAAA AAl— A AA AA AAA A0^5I-J< ..I— l->-UJ 
<-j _j-JU-^rO'4*LONO»-<»-^rnc<i>tinoi^ooo>^^»-H<_j ooooi-q 

cqzacocqcqclclclclcl^clclclclclclclclclclcl(/)co:za W W 
VOUJVV WV wv W ww W W vv W3UJ 

vv vv 



»t-< ro«-HOomroc^r**r^r^mNOroo>h-rn^<T‘r^'4’^«- 
; i-H o> r* 00 in Nt m m m ‘ 4 * m m rn fo c\i c\j CM CM fH o> h* 



^inNom 

C^OOf^vO 



II k*aaaaa 

••♦-H^rOM-invO 

< •• ^CLCLCLCLCL 

->AA A AUJUJUJUJ WWW 
iCMM*'^h-'l"Xci^A 
OQQQQ<< IDU II II II II II II 

0<<<<000f-< •• 

-jujujuj ujoo 

XXXX^ J-JIDLJJ 

^«J_*o:»-AaA AAA 

hhcDCQXCQVVVOO-JCLCLCLCLCLCL 

oww vwwwv 

UJ 

CD 

CMOO >0 

in sO 00 vt* CM — < 't 00 in cn in ro 
h- r-- CM CM CM sO m M- M- m m fO 









qooqqcoooqqoqqooqoqqqoooqqqqqqqq qqqoqqqqqoqqqqo 

0000000000000000000000000000000 OOOOOOOOOOOOOOO 

(^QCc^(^ala:c^(^c^:c^:c^:c^c^:c^c^:c^:c^:ccc^:al(^c^:cccx:c^:a:c^c^a:c^c^:{r^<>ccc^:a:alc^:cCD^ 

clclclclclclclq.clclclq_clclclq-clclclclclclclclclclclclclclq_ q_ cl cl cl cl cl cl cl cl cl cl cl cl cl cl 



65 




I 






A 




A 












LU 




LU 




A 








V 




V 




00 








A 




A 




00 








O 




Q 




ALU 








< 




< 




AO 








LU 




LU 




LUO 








X 




X 




v< 
















A A 






A 


.00 


A 


00 


A 


QLUO 






X 


00 


X 


00 


X 


<q:o 






O 


LU 


o 


LU 


O 


LU30 






t-»A 


o 


•-•A 


o 


•-•A 


XH-J 






OOZ 


o 


OOX 


o 


OOX 


o< 


A 




OOO 


< 


ooO 


< 


ooO 


003 


0 : 




LU»-H 




LUhh 




LUhh 


ood:lu 


LU 




of 00 


LU 


OTOO 


LU 


q:oo 


LUH-q! 






Cl 00 


CC 


Q-00 


q: 


OlOO 


OOOZ) 


u. 




XLU 


3 


XLU 


3 


XLU 


OVH 


A»-^ 




Luo: 


H 


luq: 


H 


Luo: 


<AU 


QH 




Ol 


O 


Q. 


O 


Ol 


q:3 


<X 


A 


LUX 


3 


LUX 


3 


LUX 


luluq: 


lulu 


(X 


-JLU 


a: 


olu 


(X 


-JLU 




xo 


LU 


Ol 


H 


Q- 


H 


Ql 


3U-00 


HH 




510 


00 


xo 


00 


xo 


H-hhV 


►LUV 


LL 


A*-»LU 


V 


At-HUJ 


V 


A»-hlu 


UH-AAl-A 


►-H 


r-400O 




fHOOO 




*-HO0U 




H 


HVZ 


II 


HVX 


i; 


-^vx 


0 : 012 : 002 : 


X 


a < 


• t 


Ol <• 


• t 


Ql < 




LU 


V II -I 


• • 


V lU 


•• 


V II -J 


00>-iQ_J_JQ 


Q 



•• < A 

II ttCDoTA 
#f VOlQA 
• •A X<.o^ 

Z II LUUJUJ 
AQ** XOD 
2!hh..Q s:a 
O oo UJOOID^ 
>-hC/)A-JOOZ< 
AooLua:-JUJVQ: 
AOOOd^CLUJO IJJ 



••< A 

II ••CQQ^A 
.f VO.QA 
••A x<a: 

Z II LULULU 
AO** Xco 
2i-i*tQ s:a 
LU 003O 
A-JOO^< 
AooLuo:^ujva: 



••<AVV<-J«J< 
||••CDO^ LU<<UJ**V 
• • VCl II II X VVXaA 
*• A X •• •• •— lO 

z: II uj*. **o II II uoo 
AO*« . 0*»**000 

2*-h**QaA-J«* **— 

OOO LLIOOO^ -J-J-J 
>-hooa-jooc::)< AA<<< 
Aootua: jLu^jvQo vvv 
AOooct:a.ujo j <x 



AOooarauJo lu 

AAC7>^LiJQ.XcOO II H-A A AA A A AaN»HUJCLXaDO II HA A AAAA AO>-HOiQ-XcOO< II LLI>-* II II || 

Hooa.OLD:xuj<<*# ►-M-irn'4’moHcoQ-Q-a:xuj<< **►-^.-lm^;^tnvo^-cocLQ-a:xuJ<< 

CLCX.VVCLUJ —I ** _jQ-ci.a.Q.CLa.a. vVQ-uu ^ ** ^o.a.ci.a.ci.CLa. vva.uj lu** <..**.# 

Vv X Q^UJ VVVVVVVV X QZUJ VWVVVW X OZU-Iq: lulu 

II IILUQLUrDolA II llUJQLU^ctlA II II LUQLUI^Oe^XAHXAAA 

II II ** •* LUUVX-I II It II II II II II II •• ** LU^VO«J II II II II II II II II •• •• LU^VOH^< 

• #*#**** LUU-J * 

..*f -j^uJiioo: 

AA(X<CQ **Z)LU AAQ-<CQ *.3LU 

AA0^2:«J< **o:H AAA AAAAA0*^X-J<** (XHA/ 

hoo<<<<<< 

OLOLQ.aoOCOZAoO-JQ.Q.Q-OLQ.Q.Q.a.Q-Q-L/)cOZ:A</)-JQ.CLCLaQ.Q.OLa.Q.a.OOCD 2 :AOOV vv V V vv 
VVVVVV3LUVVVVV VVVVVVVV VXLUVV VVVVVVVV VVVV3LUV 

vv vv vv 



•LUO-J h-OOOOOOO 
► _|2!LU II 03000000 

aaqu<co **3q::o-joo-jo 



mooa^oc^fO^ 

inooh-inroo'inrn*--icM^>t— LnooHLnrno>tnro»-ic>h->^-.-i.-i i 

CO cNj og c\j csj f-H H vO in ^ ^ ro ro ro rn c\i f\) og f\) rH o> >0 in > 4 “ st rn ro ro r\) c\i c\j f\) i-H O' h- nO f\l f\) eg c\j f\j f\l cvj 






OQQQQQQQQQQQQQQQQQQQQQQQQQQQQOQQQQQQQQQQQQQQQQQQ 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

aLa:c^Qi:c^oCa:c^:ccc^:a:(^(^c^(^(^D^<^c^c^o^c^:o^o^cc(^ci^ccaicC(^ci^c^cCo^(^c^o^ 

IXCl.Q,Q-Q.Q.Q.Q.Q.Q^a,Q-Q-Q-QuQ.Q.Q.lXQ.(XQ.Q-Q.Q-Q-Q-Q.Q-D.Q.Q-Q.Q-Q-Q-Q-Q.a.Cl.Q-Q-Q-Q.Cl.Cl.Q-Q- 



66 



( 

i 



o 



LL 


A 










QC 








UJ 


LU 








CO 


►— « 








2 


LL 








A UU 


►H 






A 


2 CO 


K- 






2 


0 2 


2A 






0 


-H 0 


UJ2 






►— < 


h- 2 


QO 






h- 


< 








< 


a: < 


VK 






C3C 


< 


AO 


A 




< 




LU2 


oC 




-J 


0 ••* 


ao 


UJ 




0 ••* 


AUJ A 


>o. 


1— 1 




AUJ A 


-^QA 2 


h- 


UL 




A 2 


0 2 0 


co 


A A>-» 




0 2*-0 


020 


2C0 


LUQh- 




020 


_jO«-H ••‘H- 


OLU 


Cl<2 


A 


A-JO»--»^h- 






>LUUJ 


a: 


OC-Jk-IJ— < 


<K<O0C 


1—2 


kxq 


LU 


uu<k<cqo:: 


V<qC •• < 


o< 


l-H 


t— 1 


»--»V<a:Q< 


0<CD0 


20C 


LUUJV 


UL 


LL 0< t-j 


II O-JQO 


o< 


h-KA 




»“«IIO-J 0 


t*^o^*ujuja.CL 


<<o 


h- 


1- ••-JOQLU 


ttOUJ<Q2 VV 


002 


2 


2^^OUU0Q 


<OQVi 


K-t 


-J00»-^ 


LU 


LU <Qs:v 



AV Ah- II II 
2 UU 

O II CL -JO O *• •* 
•• >-<<a: 
»--*HOUJ AA 
< VOX II :^Q 

o:a o .tO< 

<2 11 •Jo.^LiJ 
OO**'«^c0 KX 

Ok-i.# vao 



A 

A<-J-JQ Q OAV AACt: 
i-h2 UJ0*-‘^UU 
QO<<UU»* V.*VO II Q-QQQ^--» 
<OVVXAAAA>--f •> •<<U. 
UJ r-lO^OK**h- ULIULli-i 

XII II IIOOOOO< V XXK 

ooaoooiA 



A 

cc 

tu 



A 

cC 

uu 



^OLUA 

CDCQQ J 

V A A A< << << O*-^ •• •••VV*-^< 



UJA ^ 

au o 

LUH UJ2X UJQOVVVVVLUH < VoT AVOC AV 

Q<A II II CLOO II II Cl<2 CXAQ II II LU AO UJ A AO 

0:2 *t>-LL«-H .. II II II II II II h-AA AA A AAO>^ II KACOA A AA AAO-H II 

2<OMtfh- •••**•• »-t^ro>4"‘r^vOr-cx)a,a. tt^-iT-icLcovtinsOr^oocL Q, 

000 II .#OCLO.CLCLClCLCL VV*t-JCLVO.CLCLCLCLCLVV** 

►HOK< A2002AAUJUJUJ »«^oK..AA VWVVVVV VV •VWVVV 

h-UJ<O^OUJ3>t^h-h-XAAAAAH-UJ<cQr-HC\JA II HA II II A 

<Qo: Q^-Ja.QQ<< ^o^o^<Qq:qqoo II 11 ii il 11 II 11 11 ••••oil 11 11 11 n 11 11 11 l^•••.o 

o <lU<h -2 <<OOOOOOOUO < 

OLUoxujo<ujujijLJoooooooooujo II a: a: 

OCLO*-hX2o:clXXO-J_JO-JO-J-JoCLO •• XXUJ AAUU AALU 

0>-LU»- 3<>- •J-JOOOO-JOO>UJ< K-AAAAAAAAO^HAAAAAAAAAO^K 

< Q X o u- CL h- -J o <<<<<<<<< K Q Q o o ^ m in >0 h- 00 cr» ^ ^ rn m -t Lo vo CO a> ^ 

VVVOOOVVVCQCOVVV VWVVVVV CO CQ O CLO. CL CL CL Cl CL CL CL CL O CL CL CL CL CL CL CL CL CL CL CL -J 

C 3 CV VV vvvvvvvvvv vvvvvvv vvvvvvvvv 



ii^r^in rHCMn c\joooa^ro»-<m-^r^r^in 

or^'O inooo>a^'4'c\j^^o^^ooor^ vO ln^o^•^•mfncMn^o^c^^-^^•^^ln^o^oc^ln^o•-^c^^^>tl^ 
h-c\jp-4^r-h-c\i<M(\JCM(\ic\j(Mc\ic\if^^ i^r^inNt' 4 '>t rnrncocnc\ic\|c\iin>t't>^*<rncnrnfnc\ic\jc\iin 






QQQ — QQQQQiOQQQQQQOQQQQ — QQQQQC^qQQQQQQQQQIOQQQQQQQQQ 

000 00000000000000000 00000000000000000000000000 

c^c^(^r^a:iXa:o^cx:c^Q:Q:Q:a:a:a:a:Q:a:a:a:ooQ:a:a:a:a:c^a:Q:Q:a:a:c^ccQ:a:a:(^Q:ct:occ^ 

CLCLCL cl cl cl cl cl cl Q- cl cl cl cl Cl cl cl cl cl cl cl CL cl cl cl cl cl cl cl cl cl cl CL cl cl cl cl cl Cl Cl cl Q- cl Cl cl cl 



67 




I 



1 





A 


A 


A 






A 




2 : 


2 : 


2 : 






2 : 




0 


0 


0 






0 




H- 1 A 


►-•A 


h-ia 






H-i A 




OOZ 


Ac/>3 


ALOIZ 






02 : 




OOO 


h"00O 


HLOO 






00 




LU^ 


CCLUi-h 


Q^LUH-i 






IXlHH 




QCtO 


<0^00 


< 0:00 






OCOO 




OlLO 


Q.Q.CO 


CLCLtO 






0-00 




xuu 


XLU 


XLU 






XLU 




uliq: 


f-Luo: 


h-ujo: 






LUOC 




Cl 


X CL 


X CL 






O- 




UJX 


OLUX 


OLUX 






LUX 




^uu 




HH.JLU 






UIXI 




CL 


OiCL 


QlCL 






0 . 




510 


VXQ 


VXQ 






XQ 




A»-HUJ 


A H-4LU 


A hhLU 






A-^LU 




*— lt/)0 


^OOU 


^000 A 






^COO 




•HV2: 


rMV2T 


»-*v2: LU 






rHV2: 




CL < 


Q_ < 


CL < VA 


A 




Cl < 




V II -J 


V II -J 


V II -J aq:: 


oc 




V 11 -J 




•• < A 


•• < A 


..<AOsILU 


LU 




»• < 




II ««coqc 


II ••CQCC 


II ##CQq10^-i 


l-H 




.11 - CO 




• • VClA*« VQ-A** VQ-<LL 


UL 




• • V 




.•A XLU..A XLU**A XUJ^«4 


HH 




•• A 




2 II LUV ZIILUV :z II LUXH- 


H 


A 


2 : II 




AO»* 


II AQ •• 


II AO •• 2 


X 




AO •• 


A 


*#0 


• # 2!^ •• Q 


••2TH-I .tQ JLXIA 


LU A 


CL 


X»-i •• 




OLO LU 


OLO LU 


Ooo ujcao^j 


Q«J 


V 


QC/) 


< 


^OOA^ II •-•LOA-J II »-»OOA-JV»-<< 


*— <<I 


Q 


HHOO A 


a: 


AtoLUa:_i 


• • ooluq:^ 


••coLuo:^ vo: 


Vo: 


0 


AOLUOC 


LU AA 


aoooo:q.uj 


•• 000 : 0 . 1 x 1 


•»loq::q.uj II LU a 


LU 


A 2 : 


/SOlOOCCl 



h-Af<^f<^AAAA AAO^^UJaXCD UUClXcO LUCXXcO** II H-ACOAA II h- ACH A A A A A A O^rHLUCLX 
HH»HQ_Q.rnN^Lnsor^coQ.Q.a:xLu<AQiXijj<ACj^XLu<**»»>-i'HCLro4-**»-<i-HQ_rn:rMANor^coQ_Q.D::xuj 
-JO.VVCLCLCLCLCLQ. VVClLU _JK-QlLU _|h-Q.LU _J t# _|CL VQ-CL •• _JQ- VCLQ.CLCLCLQ. WQ-UU 

vv • tvvwvv X Q2a:x Q 2 :a:x qza vv •vv* vv •vvvvvv x q 



II II II II II II II II 



II II LUQLUr)<LUQLLIID<UJQUJi:)C\JA A 

II II II II II II II II II II •• •• UJ_JVQ- LU^VCL LU-JVQ^ II II II II II II 

••LUO^ UJO-J UUO-J << ••••#<•. 

•• -J2UJ II h--j2:uj II h->j2uj II luq: 

AAQ-<CQ •• XCl<cQ •#XQ-<CQ ••XlU LU 

AAA AAA AAAA0^X-J<»»05:-J< ..05:^< •• 1-AAAAAl-AAAA A A A AAO-^5:-J< 

*-l^^f0fO>tLn^0^-.coQ^f-l^H-l<^ hhh-i<_i «jHir-ifriro>4'Ln^-<^roro>^invOh-coa>^^'-'<_j 

a.(XQ.Q.Q.Q.a.cLQ.Q.CLQ.oocD2:Aa:oocQX ao:oocq2:acci-jclclq_q.cl^q.clclclq.q.q.q.clclq.oocd:z 
vv vvvvvv VVVVVV3UJVVV3LUVVV3LUVV vvvvvv vvvvvv VVVVVVV3 

vv vv vv V 



II LUQLU 
•• UJ J 

••LUO-i 
-JZLU 
A ACl<CD 



cocm^ cocm^ f^r^h-iONOroo>r^r^ir>vOroc\iLnco»HaNr^>t'-i^ 
>t't>t't'tnrnroroc\i(NCNjc\ii--ia'h-cvi<Ni»Ha>r^osjcNj^a>h.r^in^Nt'^*>trnLnNt't>^'^4’rnfncnc\ic\ic\ifsi^o> 






OOQOQQQQQQQQQQQQQQQQQQOOQQQQQOOQOOQQQQQQQOQQOQGO 

oooooooooooaoooooooooooooooooooooQooooaooooooooo 

a: ai a: a: a: a: 0^ ct: a: cx^cxict: a: a: aic^o^c^Q:: a: oCc^q: 0 : 0 : 0 : Ola: a: ct: a: a: a: a: a: a: cxic^ 

a.Q.Q-Q-CLQ.Q_Q_Q_Q.Q.Q_CLQ.Q-Q_Q.Q.a-a.Q.Q-Q-Q.Q_Q-Q-Q_Q-Q.a.CLQ.Q_Q.Q_Q.Q_Q.Q.Q_Q.Q_Q_Q-Q.CLQ- 



68 



( 



( 

\ 



A 

UJ 

V 

A 

O 

< 

LU 

X 







A 


UJ 2 : 






A 


00 






z: 


a 0 






2 : 


00 






0 


UJAhh 






0 


UJ 






♦-•A 


V2:h- 






►-^A 


0 






</)2: 


AO< 




AV 


L 02 : 


0 






uoo 






OCA 


LOO 


< 








<h-< 


f 


ujq: 


UJ^ 








ore/) 


UJO-J 


A 


►-tuj 


OClO 


UJ 






ex 00 


x:20A 


2 : 


U.«-H 


CL 00 


cc 






XUJ 


3UJ2: 


0 


*-»LU 


XUJ 


3 




A 


IXI a: 


ZLLQO 




HH 


1X1 CJC 


h- 




0 


. ex 


0 hh 


h- 


2 : 1 - 


Q. 


0 




2 : 


UJX 


HHUJZTh- 


< 


UJ2: 


UJX 


3 




IXI 


-JUJ 


h-CLO< 


oc 


AQUJ 


-JUJ 


a: 






CL 




< 


AQhhQ 


0- 


h- 


A 




XQ 


2!h-h-< 




0<V»-H 


XQ 


00 


IXI 


0 


A^-*UJ 


3VOU 


0 


2:ujav 


AhhUJ 


V 


V 


0 


^OOO 


u- 2:0 


UJ 


HHXO 


1-4000 




A 


-J 


^vx 


II 3UJ 


Q 


Q 2 : II 


rHV2! 


II 


CM 


CD 


CL < 


UJ.. llq 


...V 


C Q»— • •• A 


CL < 


• •A 


Q 


V 


V II ^ 


CL •• V 


AA 


UJZO .• CC 


V II 0 


**o: 


A< 


A 


< A 


> UJ(\|r-lQXHH< UJ 


•• < A UJ 


o:uj 


Q 


II ••cdq: 


HA II Q. 


QZ cOUJA*-! 


II ••CDoiA^-' 


cxx 


< 


• • VQ- 


V2 


••<hhQ VXQU. 


.• VClQLL 


X 


UJ 


•• A X 


O..HOUJCD2: <hh 


••A 


X<»-i 


iij_t 


X 


^ II UJ 


II HH VOX 


II OUJh- 


2 : II UJUJK 


CO 




AO*. 


•• h-A 


• 


II cD.*OXZ 


AO** 


X2: 


QV 




2:»-h •• Q 


••< 2 : II 


-J 


• *V.*-J UJA 


2:^-h .. 


C5 UJ 


UJ —..0 


000 UJ 


OCO •• 


..CD 


• • — IO0Q_| 


Ooo 


UJOOCD 


^ II 


OA 


HHOOA-J 


A^»— < •• 


CD V 


II A<o0*-»< 


►-•00 A-J00»— » 



AoOUJQc:-jUJ V 

aoooq:clljjo 



aooujq:-ja2:^h o a*»ovluvc^ 

LU*t,,cQO AOoOCt:cHJjUJQO<A • || O ^ O UJ A 

CD •• VOAAAAAAAO'~«LiJa.XcDVi-«LUa:2:V ••2: II O II K ArO A A A A A AChrHLUCLXcQO 11 

< A -Jr-4f<>^tln^o^'OocLa.Q:xuJ< iii— q<o<.*^-haq**< •••-' -ho. rn<MAsO >- 000 - 0 . 0 : xuj<< •• 

-JQA II CDCLQ.a-CLa.a.CLV VQ.UJ U O ^*-»0 QQ<»* •• -JCLVQ-CLQ.CLa.Q, VVCLUJ -J •• 

z:<Q»*vvvvvvvv x 02:ii2:^oh- •a<<uj uj vv •vvvvvv x 02 : 1 x 1 



oujz:*. 

VXUJ II 

A*» 

II 

••000 



II II ujQUJ3..3auj< -hujujxaqc:a 
II II II II II II II UJ.J VlX^-iQo: II QXX r-43_j|| 11 II II it II II 

l-i < < 

-J2:uj II aluouj^>-ujoqoooq: 

A ACL<CQ .. LUClXQ-U X2!2:U-J0UJ 



II II ujQujr>ot:A 
• • •• UJ.JVO_l 
' •# .•LUO-J h-< 
-J2:uj II oq: 
AAO-<cD ••31X1 



••OOOAAAAAAAAOp- 4X-J< •• 0>-3>-lXlQ »-•— I.J.JC^I-A AAAAAAAA0.-H5:-J< ••q:)- 
J^-Ji-Hr0>tLr\'0>-00Or-4r-<»-i<_J UJI— ULh-Q^ ^CQ CD CD 'tlAvO >-000^ I— *-i 

ACQcDCQQ-CLCLa.CLQ-a.O.Q.CH/)CQ2:A V vv VV^^CQ vv VVoO«jO-O.CLCLQ-0.a.CXO.O.Q.OOc0 2:AoO-J 
UJ V WVV VVVV V vw V V3UJ cqV vv vvvvvv VVVWVV3UJVV 

V V V V V 



>*a>a>>-vo 

05 in >t rn ro CD CO 04 osJ c\i osj r -4 o> >- r-i r-i f -4 rH 



0>>->-0> 

tncNjoNj^Ostr^>-LnNOroc 7 >inrOpHC 7 >>-'^r-ir-H in>- 

>- (NJ Osj (\J (\J vO LA >t -t >t cn CO CO ro CM (\J OsJ (NJ r-K7> ^ LH 






QQQQQQOQQQQQQQQQQQQQQQQ^QQCiQQQQQQQQQQQQQQQQQQQQQ 

o 00000000000a oooo 000 ooo 000000000000000000000000 

a:alcccx:c^:cca:c^:cccx:c(:rr.a:a:a:Q^c^:c£:a:c^:c^:a:QCQ>a:a:c^:ccalccc^Qcc^:c^:^ 

Q-0.a.Cl.CLCLQ-CLQ-CLQ-Q-Q,Q-CLa.Q,CLCLCLQ-CLQ- a.CLQ-Q-Q-CLa.CLa.a.CLa,a.CLQ-a.CLa.Q-CLa.CLCLa- 



69 





> 

S HEADXE>, 


A 

A 

UJ 

V 

A 

A Q 


A 




Z 00 


2 < 


2 




o UJ 


O UJ 


O 




i-HA O 


i-H A X 


H-l A 




002 O 


</)2 


002 




L/)0 < 


OOO 00 


ooO 




LUkx 


UJ*^ 00 


LU*— ♦ 




DCoO UJ 


DCOO LU 


OCoO 




CLOO OC 


CLOO O 


CLOO 




XLU 3 


XLU o 


XUJ 




UJoC h- 


UJOC < 


UJOC 




Cl O 


Q. 


CL 




UJX 3 


UJX UJ 


LUX 




-JLU DC 


-JLU OC 


ULU 




CL H 


CL O 


CL 




510 00 


20 H 


20 




A>-ILU V 


AhhLU O 


A-^lu 




*-»00O 


-tooo 3 


—lOOO 




«HVZ II 


^V2 OCA 


^V2 




O- < •• 


Ql < 


CL < 




V II -J *t 


V II U 00 00 


V II -J 




• •<t A 


**<AVUJ 


*• < A 




II ••CQDCA 


II **CDoC O 


II **COQC 




*• VClQA 


*• VCL II O 


*• VCL 




••A x<ct: 


** A X *• <t 


** A X 




Z: II LULUUU 


2 II LU*. 


2 II LU 




AO** XCD 


AO** LU 


AO ** 


A 


z:*-<**Q s:a 


*.QADC 


2>-t **0 


U 


Ooo UJO03-J 


ooo UJOOO 


OOO LU 


< 


»-tO0A-J0O2< 


►-iOOA-JOOh- 


•-H00 A— I 


DC 


AOOUJ DC -JLUVDC 


Aoo LU DC _J LUO 


A<>^ujdC_j A 


UJ A 


AOoOOCCLLUO lu 


AOOODCCLIUOO A 


AOOOqCCLLULU 


HAmAAAAAACr>-HaJCLXCOo II l-AAAA AA 


A O r-i LU CL XCQO DC ArOAA AAA AC^^LUCLXCQV 


►HrHCLCO^LnvOr^oocLCLQCXLu<< .*HHfHf0^tLr^g^^-cocLCLa:xLu<<H.-HCLco<^Lr^^o^^cocLCLDCXLu< u 



-JQ.VCLCLCLCLCLCLVVCi.LU U .. U CL CL Q- CL CL Q. CL V V CL LU -J 00 CL V CL CL CL CL CL Ci. V V CLLU U 
VV •VVVVVV X Q2LU VVVVWVV X CQ2LUVV tVVVVVV X Q2 II 

II ||LUQUJZ)Q:A II IILUQLU^CiC || IHUQLU^** 

II II 11 11 II II II II II .. .. lu^V3U II II II II II II II II •• •• LU»JVZ) II II II II II II II II II •• •• LU_JV 

• t •• •* •» •• *LUOU H •• •• •* •• •• ••UJOU 

##•#••••••••##•••» U2LUIIOQC* «j2:lu II O** -J2LU II A 

AACL<CQ»*3LU AACL<CQ.*ID AACL<CQ«tUJ 

AAAAAAAAAOrH5lU< A A A A A A A AO^S!-J< .t oC A A A A A A A A AO^SIU< •• O 

irHi— ^ h-‘^»HrO’4'LQ'Of^ooch'^rH»— h-*^rnrn'^LQvOf^cocr‘'H«-HH-»<cu lu 

Q.Q.CLaCLCLCLCLCLQ-Q.OOcaZAL/)-JCLCLCLCLCLCLCLCLCLQ.OOCri2AOOQ.CLCLCLCLCLCLCLCLCLCLOOCQ2A V 
VVVVVVVVVVVVV3LUVVVVVVVVVVVVVV3LUVVVVVV VVVVVV VV3LU 

VV VV VV 



Lr^co^^lr^roo^Lnfo^o^^^^t»HrH roooL^^^omo^Lr^rOtHO>^^^t‘-<^ r^ 
ro n fO CNj CNj oj osj o> r- o in ^ ro ro fO ro c\i cj eg osj rH 0^ vO cn ro CNJ CNj CM CNJ ^ ^ 






OOQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
oooooooooQooooooooooooooooooaooooooooooooooooooo 
a: Qc: q:: qc qc DC a: Qi q: Dc: qc a: q: q: ct: ci! q: Qi Qi ci: Qi DC QC q: q: QC Qi cjc Qc: DC q: Qi q: qc a: q:: qc 0^: qc q: q: 

clClq.q_q.q_clclQ-ClclclclClclclClclclClclclclclclclclclclclClclclclclclQ-clClclclclclclclclclCl 



70 









1 











A 




A 










LU 




LU 










V 




V 










A 




A 










o 




Q 










< 




< 










LU 




LU 










X 




X 








A 


00 


A 


00 








2 


00 


2 


oo 








O 


LU 


O 


LU 


A 






•-•A 


u 


IMA 


o 


2 




V 


<>02 


o 


002 


o 


O 




A 


mo 


< 


ooO 


< 


1— 1 


• •« 


oc 


LUi-h 




LUnh 




»- 


A 


LU 


ocm 


LU 


qCoo 


LU 


<A 


2 


♦— 1 


CL 00 


etc 


CL 00 


etc 




O 


LL 


XLU 


O 


XtU 


O 


<o 


•-H 


HH 


LUetC 


h- 


LUOtC 


h- 




H-* 


H 


CL 


u 


a 


O 


Oh-» 


< 


2 


LUX 


o 


LUX 


O 


ALU< 


etc 


LU 


-JLU 


etc 


-JLU 


DC 


cvjQo: 


< 


(O 


CL 


H 


CL 


H 


o < 




H-i 


SO 


00 


XQ 


00 


OQ J 


u 


V 


A»-hLU 


V 


At-^LU 


V 


-J20 


UJ 




^mo 




*"<000 




A-JhhLU 


Q 


II 


^V2 


II 


^V2 


II 


LJU<COQ 


V 


• • 


CL < 


• t 


CL < 


t • 


<3TVV 


A A •• 


V 11 _J 


«• 


V 11 -J 


t • 


LU LU 


t»*»— 1 rH 


••< A 


• • < A 


V II II CL 


QC5A 


II ••cooca 


II ••CQctCA 


A •• 


— <<OA 


.# VCLQA 


•• VCLQA 


»H •• •• fi* 


wLULU<Ct: 


•• A 


x<a: 


••A 


X<ce: 


O VMXXUJLU 


2 II LULULU 


2 II LULULU 


OAA 




XCQ 


AO •• 


Xco 


AO** 


XcQ 


-JZZ II <-J-J XA 


2^ • • 1 


(=) 2A 


2*^ •• 


eZi XA 


_IOQ.. 


0CQcDc/)0-J 


OOO ! 


LUOOO-J 


OOO 


LUoOOU 




• Woo2:< 


*-HO 0 A-Jo 02 < 


^00A-J^2< 


VHh- 




LUVCiC 


AooluqcTUluvqc: 


AooLUoC-jLuvce: 


<<A 


II 


II U LU 


AOoOQCCLLUO LU 


AOoOQCCLLUU LU 


II alccz II •• 


• •O II I-AAAAAAAO'-hluq.xcOo II H-AAAAAAAO'^UJO.XCOO II l-AAAAAA 



••<<0 

•• «JCLQ-CLCLQ.D-a. VVQ-LU -J •• «JQl Q. CL CL O- Q- O. VV Q-LU _J ^ cl cl cl cl cl cl 
UOh-AAAUJ WVWVVV X O^OJ VWVVWV X CDZLU VVVVVW 



ALULu<m^osJc£: A 
csjOiO^a: ^c^Oiz:>^ ii ii ii ii ii ii 

O <Cvl<<H-< •• 

oc:)Uj_i 

-J 2 CLO*~*xxz)aj 



ii 



ii 



II UJQLUIDqCA 
.* LU_IV3-J1I 
• •LUU-J h-<** 
-JXliJ Ii uciC*» 
AACL<OD..rDUJ 



II II II II II II II 



II 



II UJQLUDQCA 
•• LU_lV 3 _l|| 
..LUO_l h-<.. 

II Ua: ** 

A acl<cd ••xlu 



II II II II II II 



-J^>-LUV OCHA A AAAAA AO^X-J< •• ctTI- A A A A A A A AO ••oCHA AAAAAA 
<coh-C 5 <-J-Jh-*-H'-<ro>^invor^coo^'H-HHH<_j H*‘-^rHrOv 4 -mvor^ooo^^^<-j H-’-H.-Hrov^in'Or^oo 
VV VV O CQ CO 00 J a. CL CL CL CL CL Ql CL CL CLC/> CD 2 A ^ -J CL CL CL Q- CL CL CL CL CL CL 00 CQ X A ^ -J Ci- CL Q- CL a. CL Q- 
VVWV VV VVVVVW VVOLUVVVV WVWVVV VVXliJVV VVVVVW 

vv vv 

•HOoom 

fOcoh-vO invO« 4 “cor-mrncMnfO-Hc^r^> 4 “^rH moor^iArnc^irkrn^ 

r^h-vOin>t>t' 4 ‘(TirornrncMC\J(Mcsi^C>r^<iin>t>tstrornroroc\i(MC^icv 4 rHC>h-<)in>t't^rorOfnro 






QQ(OC 5 ---C:iOQQC 5 0 COQQC:)C 5 C:)(OCiC 5 Ci(OOQQC 5 QC 5 COQCiC 5 C 5 CI)C 5 QC:)C 5 QC:)C:)Q(OC 5 C:)C:)QC:i 
OOOO 0000000000000000000000000000000000000000000 
c)CQtCQ:QCociCcc:cc:ci::cc:QCQ^i^cr:Q^QC(^QCQCcr:cc:occi:ct:c^Q:ct:a:cc:cc:oCQ:ci:cc:cc:cc:ct:QCcc:ci:cc:o:a:a:ci:ct:QCQc: 
clclclcl*-hclclclclclclclclclclclclclclclclclclclclQlclclclclclclclclclclclclClclclclclclclclclcl 



71 



A 

A 

LU 



A 

O 

•-•A 

002 

oOO 

LU>-< 

ctroo 

0.00 

XLU 

Luo: 

o. 

LUX 

-JLU 

a. 



V 

A 

Q 

< 

LU 

X 

00 

00 

LU 

O 

o 

< 

LU 

CC 

3 



hhoOA-JOOH 

A 00 LUO:_|LUO 

aoooc 3 e:q.luoz> 



w< 

ALU 

q:x 



2 Q H- 


LU 


Ai-hLU u 


•-H 2 


*~<oOO 3 


lUO 


r- 4 V 2 OCA 




O. < H 00 


Hh- 


V 11 -J 0000 


20 


• *<AVLU 


LU 2 A 


II ..cQq: U 


Q 30 


tt VO. II O 


hiLLO 


••A X tt 


vv< 


2 II LU.t 


O 


AO** LU 


11 II 


2 *-<**Q Ao: 


tt tt^ 


OoO LU 003 


** **o 



A 


A 




2 


2 




O 


O 




•-HA 


»-< A 




002 


A 002 


V 


OOO 


H-OOO 


A 


LU»-H 


QClU*-h 


a: 


0^00 


<qCoo 


LU 


0.00 


O.Q .00 


1 — t 


XLU 


XLU 


LL 


luo: 


HLUO^ 


N -4 


a 


X o. 


H 


UJX 


OLUX 


2 


-JLU 


►-i^LU 


LU 


O. 


QCO. 


O 


20 


v:^o 


*— 1 


Ah-iLU 


AhhLU 


• •‘V 


tH (/)0 


—lOOO 


A 


--IV 2 


^V 2 


LU 11 


O. < 


o. < 


V ** A 


V 11 -1 


V 11 -J 


A •* QC 


tt<A 


< A 


(\| LU 



II •fCQo: II •tcoa:oQA‘-‘ 

tt VCLA** VO.O<QUL 
• tA XLU«*A X •LU<hh 
2 II LUV 2 II LU XLUl— 

AQ«« II AO** cc: X2 

Zi-I **0 *.2^ **QO-J LUA 

OoO LU OOO LUXCQOOQ-J 
»—• ►-Hc/)A— i II »-hl/)A— J VoO*-H<t 

aaah- AooLuo:^»tooLua:_jcQ luVq^ 

aoq-jo a aoooq:q.lu •*ooq::clluo II o lu a 

AO«-ILUCLXcQOq:A AA A AA AO'^<— l2Ar<^AA AAA AO'^LUQ.XCQ LUQ-XcQ II 1— Af^A 

ooo.Q.cr;:xLu<<i— ’HrO'4'Lnvor-cocLa.Lu<0'-«CLro>tLn'Or^coo.Q.a:xLu<Act:xuj< «t< •• H-»rHo.ro 

O.VVQ.LU u 000 . 0 . 0 - 0 . 0 - 0 . 0 . VVXOLLCLVQ.O.O.CLO.CLVVQ.LU _Jh-O.LU ^ j| ttUQ-VO. 

V X Q2LUVVVVVVW VV •VVVVVV X Q2q:X Q2-ALU VV *V 

(I II LUQLUO<UJQLUO (Mo:A 

II II II II II II II II •• *t LU^iVO. LU_JVAQ3_JII II II II 
• t «« .t ft •• •• «t •• •« «t UJO^ LUO— I CQ<}— <•••••• •• 

-J2LU II H_J2LU II 

A AO.<CQ •• XO.<CQ •• *X3LU 
AAAAAO»H2:-i<««02--J<«* V o:h-AAAA 
h•»^f^'^'Lf^sOh-coc^^— i»Hoo>^ror<^>^irk'Or^coC'^'^*-<<t — j ♦— ^ H rn ' 4 * 

0. 0. 0. 00 CD 2 A 00 O. CL o. O. Q- O. O. O. O. O. LL UL O. a O. O. O. O. O. Q- O. CL O- 00 CO 2 A a: 00 CO 2 A < CD 00 -J O. O. O. O- 

V VVVV3LUV VVVVVV VVVVVV V VVVVVV VVVVVV3LUVVVZ)LU V VVVVVV 

VV VV VV 



II 



II II LUQLUOqC 

• ••• LU_JVZ>II 

• •.tLUO-J h-** 
-J 2 LU II O** 

AAO.<cQ •• 3 



II II II II II II II 



II II 

•• **00 II 

I «t •• t-HH-t *t 

I h-H- •• 

AAOO 



rocoLnnO>Lnco^CM^> 4 'cof^a>LOvOro<^Lnro.-i(?>r^st^r-< h-xt r^r^Ln' 0 <^ 






QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ— QQQQQQQ 
OOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOO ooooooo 
0CQCo:ci:QC(3CQCa:QCciCQCQCQCQCQ:ci:QCci:(Xo:o^Q:0CQCQCQCQCQCci:ci:c^QCQCQ:QCci:cC0!:ciicx:r-^a:Q^QCQCQ^Q^ct: 
O.O.O.O.CLO.O.CLa.O.O.CLO.O.O.CLO.O.CLO.CLCLO.O.O.O.O.O.O.O.CLO.O.CLO.O.CLCLCLCL.-IO.O.CLO.O.CLCL 



72 



i 




- f 

( 



1 



A 

A 

UJ 

V 

A 

A Q 

2 < 

O LU 

«-HA X 



ooz 


OOO 


00 


UJt-H 


00 


C3CO0 


LU 


aoo 


O 


XOJ 


O 


LUQC 


< 


a 


LUX 


LU 


-JLU 


a: 


CL 


r> 


XQ 


H 



A*-hLU O 






A 


rHOOO Z) 








rHV^ ciCA 








CL <t HoO 


A 


A 


a 


V II -J LOoO 


cx: 


a: 


V 


•• < A VLU 


LU 


LU 




II *fc0ci: u 


►H 




A 11 


t. vaiio 


LL 


u. 


O.f 


• •A X»*< 


HH 




iH •• 


Z II LU tt 


H 


h- 


CL 


AO.. LU 


•p^ 


z 


VA 


.f Q ACJC 


LUA 


LUA 




OOO LU003 


Q-l 




oo 


hhoOA-JoOH 


HH< 




Xhh 


aooluqc:-jluo 


AVo: 


A vex: 


AOO 


AOLOciTCLLUOO 


AO LU A 


AO LU A 


A-HOO 



AAAAAC^-HLiJCLXCOOQ:AAAAAA AOr-^ II AC<>A A A A A A<^'-‘ 
>t in o r- CO Q- CL o: X Lu < < I— ro o CO a. CL • t ►-H rH CL CO ^ ^ vO 00 Q- 0- 
aCLCLCLCL VVQ-LU -J OO CL CL CL CL CL CL CL VV •• -J CL N/CL CL CL CL CLCL V V 
VVVW X QZLUVVVVVVVV VV tVWVW 

II II LUQUJ3C1C 
II II II II II .. .. LU_1V3 II 

f— •• 

-IZ^IIO** 

AAa<cQ t *3 

AAAA AOrH5:_j< .. csCAAAAAAAAO'-^I-AAAAA AA AAO-^ 
m'Ch-ooo>'-HrH^-4<^ H-'-»rnNtinoh-ooo>rHrHHHn-irnfO>tinNOh-cooN»H'H 
CL CL CL CL CL CL CL </) CD A 00 CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL 

VVVVVVVVV3LLI 
VV 



II h-Av^AAAAA AO^'HLU 
.. HH rH CL CO s;t* m nO r-" 00 CL CL qc 
••-JCLVCLCLCLCLCLCLVVCL 

VV •vvvvvv X 



II II A 


II II 


A 


II II LU 


.. ..U II II II II II II 


II II II •• •• 


U II 


II II 11 II II II II 11 •• •• 


. ^ .. . . .. . .. . . .. .. . . .. 1 


AALU 


AA 


LU 


AACl 



h-A aaaaaaaao»-^x 

»-H .H ro fO Nt ^ 'O h- 00 c^ »H ^ t-H 
• -J a CL CL CL CL CL CL CL a CL CL 00 



LU 



Q\tnc0'HC>r^>t— 1^ fOcomrocMnfn'--<CM^>th-r*-mNOroCMnfO«-HCM^>t r^(^mNOfOCMnro*"icr'r^^'-^ 

fO^O^o^oc^Jc^lc>sl(^J^Hc^^-^o^t'4’^t^o^OfOfOc^Jf^J<^JL^st'4*>t^tfOf0^o^oosl(^J(^J m^t>tvt>trorOrofOc\jcNjc\jc\j 






OQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ — QQQQQQQQQQQQQ 

oaoaoaaooooaaoaaoQoaoaoaoaaaaaoaoo aoQOOooaaooao 

QCQCQC0Cc^:cl:csCcx:QCcsCct:c^cL:QCcsCc^Ccl:Q^QCC3C^i:ciCcc:QCci^cr:cCciCcx:acclCcLct:ci:f^JcxCa:QCQCciCcxccJCcL:ci:csCcsCc3CCi: 
CL CL CL CL CL CL CL CL CL CL CL CL CL o. CL Cl CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL 



73 



A 

A 

LU 

V 

A 



A 


A 




A 




A 


0 


2 


2 




2 




2 


< 


0 


0 




0 




0 


LU 


i-iA 


•-H A 




»-tA 




hhA 


X 


002 


AL 02 




V 02 


V 


002 




OOO 


K- 00 0 




ooO 


A 


too 


to 


UJh-i 


qCluhh 




LU»-h 


fO OC 


LUi-^ 


00 


OCcO 


<qCoo 




QCtO 


— LU 


c:Coo 


LU 


Q.O 0 


CL 0,00 




CL to 


0 >-1 


CL to 


0 


XLLI 


XLU 




XLU 


< IL 


XLU 


0 


UJOC 


H-Luo: 


A 


LUOC 


»— 1 


LUOC 


< 


CL 


X a 


Q 


CL 


LU K 


Cl 




LUX 


OLUX 


2 


LUX 


00 2 


LUX 


LU 


^LU 


h-«OLU 


LU 


OLU 


-J LU 


OLU 


CC 


Q. 


QCCL 




CL 


LU Q 


CL 


0 


SQ 


V 2 Q A 




2 :q 


►-H 


20 


H 


»"<LU 


LU 


0 


A»-^LU 


--••.V 


A>-tLU 


0 


too 


— lOOO V 


0 


«-»too 


CNA 


1-4 too 


0 


V 2 


-^V 2 A 


0 


-HV 2 


t LU II 


1 -HV 2 


cdA 


< 


O. < f\J 


CD 


CL < 


wv 


Q. < 


H 00 


II -J 


V II 0 Q 


V 


V II 0 


— A •• 


V II -i 


00 00 


•• < A 


• •<A< 


A 


• •<AOCM 


• •<AVLU 


• •CD DC 


II ..CQciCLU 


0 


II ••CD 0 C:<QA 


II ••cDcjC 0 


VQ-A*' VO.X 


< 


• • VCL <OA 


• • VCL II 0 


A XUJ**A >< 


LU 


•• A 


X 2 UJ<a: 


•• A 


x*.< 


Z II LUV Z II LU_J 


X 


X II LULUXLULU 


2 II LU** 


Q*. 


IIAO** COQ 


AO •• 


X XCD 


AO •• 


LU 


•M •• Q 


• * 2 »- it*QVZ^ 


2 ^ •• 


QK-J 2 A 




qaq: 


to LU 


OOO LU 


LUO 


Oto 


LU CDtOOO 


oto 


LUOOID 


LOAO II >~« 00 AO II 


OA 


•-• 00 AOOVt 02 < 


►HtOA-JOOH 


LUa:o 


• • tOLUCLO •• 


II -JX 


AtoLUcx:o< Luvcc: 


AtOUUcLOLUO 


0 CQ.LU 


•• tOcLCLLU •• 


• •COO 


AOoOCilCLLU no LU 


AOtOolCLLUOO 



Q-XCQ UJQ-XCD •• VOAA A A AA AO^UJCLXcQh- **0 II h- A A A A A A A0>rHLJUQ.XcQOa: A A A 

xlu<acs^xlu< A ^-^ro>4-mvor^coQ-o-Q::xLu<o ••< •••-I•-Hm^c^ln^^'ooa,Q.a:xlJU<<K^o')<r 

u-| -JH-Q.LU _|Q A II CQQ-Q.Q.Q.Q.CLQ- WCLLU -JS •• -JClQ-CL Clq. Q. Cl V V Q- LU _J oOQ-O-CL 
OZQlX QS<Q**VVVVVVVV X Q2 ALU WVVVWV X QSTLUWVV 

QLU3<LUQlUZ)LU:^.* • II II LUQLU^LLrvJorA II II LUQLUrDo: 

LU_|VQ- LU^JVXOJ II II II II II II II II LU_JV»-|Q3-J II II II II II II II II •• •• LU_)V3I| II II II 

0«l LUO-J A <H-<***»* 

XLU II H«J2LU II _|2LU II -J^LU || 

<CQ ••XQ-<CQ .. UOO A AO.<CQ t* •• X3 lU AAO.<CQ.iX 

-J< ••OX^< ••OOOaAAA AAAA0^X-J< •• q:|— AAAAaAAAO-hX_I< .lOrA AAA 

a-JH rO'^iAso^-coch^*HHH<_i p-i-irn>tLn 
CD 2 : A cr: 00 CD X A CQ CQ CD Q- Q. Q- Q- Q, Q- Q_ CL Q- Q. 00 CD X A m CD 00 _) Q. a. Q. Q. O- Q_ Cl Q- Q- Q - 00 CD X A 00 a. Q- Q. Q- 
V3LUVVVXLUVV WVV VV wvv VVV3LUVV WVVV VVVVV VV VVXLU vv wv 

vv vv vv< vv 

< 



irH roc\j,H rnoooLnroa^u^ro^CM^^t«-i.--i ^•^tcor^lnfOCMnm»HC^^-^^rHrH rocoinroo 

cnrOrorO(\!(NjcNi(\ii--ia>h- i^NOin>t'>t^rororOfOc\jc\i<\jc\irHa>h-<>' 4 -' 4 '^cD 



QaQOQQQCjQQQQQQQQQQQQQQQQQ — QQ qQQQQQQQQQQQQQQQQQQQ 

ooaoooooooooooooooooooooo oooooooooooooooooooooo 

cCc^aic^c^::^aia:ct:aicCQia:Qic^:aia:(Xc^C 2 ^c^c(ict:a:c^icr)a:a:a:Q^c<ctict:c^ 

Q- Q. Q. Q. D. X Q. CL CL Q. Q- Q. Q_ CL Q. Q. Q- 0^ Q. a. Q_ Q. Q. Q, Q. r-| Q_ Cl Q. Q. Q. Q. a. Q. Q. Q. Q, Q. Q- CL Cl Cl Q. Q- 



74 





A 








A 






2: 








2 






0 








0 






i-hA 








►-♦A 






002: 








002 






COO 








ooO 






LUhh 








LUhh 






o:lo 








0:00 






Q_(/) 








CL 00 






XLU 








XLU 






LUo: 








Luo: 


A 




CL 








CL 


Q 




LUX 








LUX 


2 




-lUJ 








-ILU 


LU 




a 








CL 






2:0 








20 A 


iiC 




Ah-iLU 








At-tLU LU 


0 




f-CLOO 








•-lOOO V 


0 




»HV2: 


A 






rHV2 A 


-J 


A 


O- < 






CL < CM 


CO 


(X 


V II _J 


(X 


A A 




V II -1 0 


V 


LU 


•• <t A 


LU 


vj- 1— 1 




• • <I A <t 


A 


hh 


II ••□□ 0 : 


HH 


QQ 




II ..coo:Lu 


0 


U. 


• • VO. 


U. 


<<A 




• • VCLX 


< 


HH 


•• A X A 


►-< 


LULUo: 




••A X 


LU 


h- 


2 II lulu 


►— 


XXUJ 




2 II UJ-J 


X 


2: 


AO.* V 


2 


CO 




AO»* CQ 




LUA 


2h^ •• QUL 


LUA 


-I-J2A 




2 '^»*QV 


X 


Q-J 


Ot>0 LUi-h 


Q-J 


CQCQ 3 _J 




OOO LU 


«^o 




A »-HC/)A-l 


2hh C 


— V V2< 




►-»ooA-J II 


0 


AVo: 


r- AooLUQC-J II Luva: 


Vo: 




ALOLUo: J** 


II -J 


^0 LU 


CL AOUOOICLLU'. 


X LU 


II 11 II LU 


A 


AOoOCLCLUJ .. 


.. CO 



AAAAC»^ II h-AA AAA VAC^^^LUCLXCQ ••h- II I- AA A^AA A AO>-lUJQ.Xca .tV 

m^O^-oocLCL ••H-irHfn'^invOi— ^ x)Q-clcj:xlu< i-Hr-trqN^'a.sor^<x)Q-a.Q:xLu< a 

aacLCL iq-Q-q-Q-clocl vvauj u/\ n ••^o.cl ••-jo.OLa vclq-cl vvcluj _iqa ii 

vvw vvvvvvzrv X O^UJ.. vwaaa vvvv I VVV X Q^<0** 

II II A (I II ajQLLIZDoo.. A vJ-rHOsJA II II UJQUJ3UJ2** 

II 11 II II •• ..-J II II II II It II II II •• •• UU_IV3 J II II II QQO-J II II II II II II II II •• •• LU^jVXOJ 

• <<<< A 

-izuj n xxx 

AAUJ AACLcICO ••OUJiu XXXUJ AAa<CD..UUO 

AAAAO-Hh-AAAAAAAAOr^S:_|< •• XHAAA H- A A A A A A A AO-^X-K ..OOO 

vO 1^ CO 1 fo N^* lA no CO < <t — J U.I— ►^•HrO'4'— J-J— i*^«^c0'4*inor**-ooo'-^'~<*^<c -j 

CUCXCLQ.Q.CL-JCLCLQ-ClCLCXQ-CLCLCL0OCQ2:A*-^V-JCLQ-CLCQCCICQ--JCLCLCLCLCLCLQ.Q-CLQ.O0CQ2:ACQcQCQ 

VVVVV VVV vvvv VVVVVVVXLUV VVVVVV VVV vvvv vvvv VVV3LU VVV 

vv vv 



infnrHOh-<M^r^inrOCMArO(MCM^>t^-^ vO Ah- h-Aroo>t vO CO A rn 0^0 ro«-»o 






oqqqooqqoqqqqqqqqqqqqqoqqqqoqqqqociqqciqqqqqqqqqqq 
oooooooooooooooooaoooooooooooooooooooooooooooooc 
q: a: a: q: a: a: a: q: o: q: q: q: Qi q: oi q: Qi q: q: a: QiQics: 0:0^01:0:0:0^0^0: a: a:: a: 01:0^:0^0:0:0112:0:0:0:0^ 

CLCLCLO.CLCLQ-Q.Q-CLQLCLCLQ.Q-Q.CLCLQ.XCLCLCLCLO.O-Q-CLa.i:LCLtXQ_CLCLCLQ-CLCLQ.CLCLO-Q_CLCLO-QL 



75 





AAA 




u 

A < 


A 






22UJ 




X CD 


X 






ocD(y> 




0 V 


0 






►-4»-hZ) 




H-I AA 


►-<A 






0000< 




00 KX 


AOOZ 






L 0 (y)u 




oOACtCo 


KooO 






LULUO 




LUX<h-i 


q:lui-« 






0:0: 




cr:on-oo 


<cjCoo 






CL CL 2 : 




Q.h-1 00 


CL CL 00 






KXLU 




XOOLULU 


Xlu 






LULUX 




luoodo: 


KUJQC 


A 




H* 




LUO:: CL 


X CL 


Q 




Luav 




LUoCHX 


OLUX 


X 




-Jlu A 




Uq. lu 


nmUlU 


LU 




CLOUJ 




CLXK 


QCCL 






2:^00 




XluooQ 


VXQ A 


X 




A»-h<ID 




A*-* LULU 


Ah-ilu lu 


0 




J<I 




rHOOQKO 


rHOOO V 


0 




»HV<-J 




rHVLUVX 


-*VZ A 


u 




CL COOA 




CL 0 < 


CL < CM 


CO 




V II V cx: 




V II X II u 


V II u Q 


V 




.• AU-LU 




• •<t#<A 


••<A< 


A 




II •• 




II •• u •• ooq: 


II ••.CQOiLU 


Q 




ft LU VUL 


A 


• t < VCLA.t VCLX 


< 




••AX *-H 


OC 


••AcOA XLUfA X 


LU 




II H 


LU 


zv;^ II LU 


V 2:i|Luu 


X 




AOV -X 


CO 


AOLUO*^ 


II AO *t CD 


a 


A 


ttLUA 


^A A 


Z>— '00>-H •« CO 


• • Z*-* •• Q V 




CO 


000 II Q-J 


lou CO 


OOOUOO LU 


OL/) LU 


LUO 


A CL 


»-<L0 •• A>^<^ 


CL 


hhOOLULOAU 


II *-H00AU 11 


OA 


V 


AOOLU ••!-- vq: 


va: V 


AOOlU LUCjCU 


• • OOLUcLU •• 


II -JX 


o — 


aoooqc: qc lu 


LU 


AOOOQC II q:cllu 


• •OOCLCLLU •• 


••COO 


OAAAAAAA 0 >---<LiJCLA< II H-AA 


II 1~ AAAA AA A 0 >r~iLUCL .tCLXCD 


LUCLXCQ 


•• VOAA 


^rH^t^tm^or^ooD-cLoCKojo- .tH-ir-4C0 


,,^^^s}*inor-coQ.CLQ:Xtt xlu< ac^xlu< a 


U UCO 


COCLCXQ-CLCLQ-CL V VCLLUOO ••UQ-Q- 


• • UCLCLq_CLCLCLCL V VCLUJ lu UK cllu UO 


A II CUCLCL 


WVV WVV 


X ^LU vvv 


vvvv V vvv 


X A QXd^X Q^< 


Q ••VVV 




II II UJQ<3A 


A 


II II LUQKQUJI0<LUQLUI0LU 




II II II II II II II II 


• • •• LUUOCU II II II 


-J II II II 11 II II II II 

< •• 


•• •• UJqCUJUVCL UJUVX 


LU II II II 
X A 



•••ft q: ..•••• 

AACL< 2 I-UJ 

AAAAAAAAOrHSlUOJoOh-AAA 
CO >t lA vO h- 00 0^ ^ < X LLI HH 1-^ CO Nt 

a. Q. Ql CL a. a. Q. £X Q- Q. to 00 H H -J Q- CL Q_ 
V vv vv vv WVVV VV WVV 



a: *t .. .t _jz:cL2U-i II H--JHOJ II 

Lu AACL< <cQ •• n:cL<cQ foi^oo 

H-AAAA A aaao.-<5:-j-j-j< ••o:>:^< ••o ooaaa 

H-f »-*< rO 'sf lA vO 00 Ch iH H -4 <t <t <I — j ^ — J _J r-l (T) > 4 “ 

-JCLCLCLCLa.acLa.Q-CLoocoaocQz:AQ:t/)cD 2 :AcQ oococLacL 
V V vv vv VVV vv vv VVrOOJV VVIOUJV vv V vv 

vv vv 



Q O 

oiA>;fO^LnfO»-<o>f^'4'i~<rHoof^r^r^iAroz!oor^iAvt(7'inrOrH(7>r^>t^’-»C7'ro f0c^J»-^ coqoooiaco 

in >t >t CO ro (Nj rvi rvi c\i r-< in st tn st CO CO CO CO oo 04 f\i c\j r-H c\j rvi 3 00 in >t 

-J 

LU 



QQQQQQQQQQQQQQQQQQ — QQQQQQQQQQQQQCOQCOQQQQaQCl — QQQQQ 

oooooooooooooooooo ooooooooooooaoooooooooo ooooo 

(Xa:Q^a:Q:Q^Q:Q:Q^a:a:Q:cca:QccCQ:(^> 4 ‘Q:a:Q:Q:a:Q:cx:QCQ:Q:a:a:o:(^cx:ci:a:c:icx: 

CLQ-Q-a.CLQ-Q.CLCLCLQ-Q.CLQ-Q-CLQ-CLrHQ.a.CLQ_CLCLQ.Q.CLQ_Q-Q-CLQ-Q-CLQ.Q_Q-CLQ-CLQ.rHCLQ-CLCLQ. 



A 

Z 

o 

t-t A 



002 




t 


000 






LU*—* 




CO 


0^00 




t 


CL 00 




Am 


XLU 




am 


ujo: 




2** 


CL 




LUrg 


LUX 




ro 


^LU 




LU •• 


CL 


A 


-jm 


XQ 


LU 


0-1 


A*-*lu 


Of 


Q 


r-IOOO 


LU 


0 II 


rHVX 


V 




CL < 


A 


VLU 


V II -i 


0 


AX 


• •<A 


2 


Qhh 


II ••oQo: 




<H 



•t VO- Qs:lu 
••A X <OX::^ 
Z II LU lUQ O 
AO»» X3L110 

Z«-H.tQ V-J-J— I 
Ooo UJ LUIDO 
t-iooA-J II Q 
A^LUO^-JA •• II o 
aoooo:q-lulu •• «t5: • 

AAAAACT'-iluClXcOV .• vrvj 
>tinor^coa.cLa:xuj< ha i^ 
CLacLao- vvcxLu u qaiio^ 
VVVVV X Q2l|<Q**^ 



m too *11] 
iAO>vOnOH* 

• ro 

<NJ t*-H tZ 

moroo>-< 

2 : 

0000 



OOOOLU 



II II LUQLUO •• LU2 •• 






CL 


II II II II II .. •• LU^IVXLU 


• 








Q 




00 




•LU 




Q 


AAQ-<a3 t. 


OH- 


a: 


QC 


aaaaao-hs:_j< ••o3r>r>uj 


LUO 


LU 


luq< 


ir>'Or~cx)<J'<-t-H ►-<<_) ujQQQz 


XLU 


X 


X20 


Q.Q.ao.acLQ.oocQZAVoooz) 


OH 


0 


►-HLU 


VVVVVVVVV3UJ s:s;2:-5 


LULU 


LU 


H 00 


VV V vv 


XQ 


X 


HCNJ 


0 


0 


0 


o< 


'i- z 


LU 




2 •• 


0^ m ro i—H 0 ^ 


luq: 


2 


hmluLU 


ro ro ro ro fNJ (N fNJ CNJ CM^ CNj m 


qclu 




X2H 


0 


LUI2 




LUO»-i< 


LU 


3 


LU2LUH(X 




00 


X 


^X 


0 


00 OC 




HOClO 




00 


H 


02 


QQQOQQlOQQQQQQQQLL 


dlQC 




CL-J 1 *-< 


oooooooooaaooooo 


<a: 


-JO<2X 


oc a: a: q: o: a: q: Qc: a: a: D:: a: 


OLU 


< 


o<u 



CLQ.CX.Q.CLCl.CLQ.CLQ.a.CLa.CX.CLQ 



LU 



mo 

rHZ- 



•I— LULU 
OLUU^jX 
Kt/)<OU 



77 



I 



4 











* 








•k 


00 


•If 


•k 




















z 


K 




Q 






















z 




LU 












m 










LU 




z 












+ 








H 


z 




z 




















o 


LU 




<t ► 




















z 


K 




OLU 












•k 










< 




OOO 












m 








O 


K 




< 












\ 








II 


00 




-JZ V. 












m 








•k 


O 




O^-^-lf 

coo 












•k 






V. 


h- 


3 




ZQC • 


•If 










• 






Mr 


V, O 


cu 




>-<-- 












• t 










LU 




OOOO 


-J 










m 








•If-) 


O 




z 


o 


















Z LL 






KLU*-^ 


cc 










9* 






-J 


ozz 


LU 




ooxq: 


K 










' m 








^oo 


X 




<KK 


z 










A 


-It- 






K*~'U 


H 




-J 00 


o 










O 






LU 


OK 






z 


o 


















3000 


oo 




LUhho: 






z 






II 


LU 


— * 


CO 


O300 


-J 




X LU 


OC 




o 








-J 


H 


< 


OOLU 


o 




KOK 


LU 










z 


00 


U 


H 


ocoo 


q: 




LUO 


h— 




H 






LU 


<I 






q-q:o 


K 




»^z< 


z •« 




< 






• • • 


• H 


o 


LU 


a< 


Z 




OZo: 


HH W 




O 






- o 






O 


LL 


o 




<< 


q:lu 




♦— t 


V. 




ro 


z 




< 


Olllu 


o 




--OX 


ao 




LL 






00 


V. o 


> 


3 


oq: 






wooo 


< 




HH 






* «• 




cc 


O 


Q 3 






> 


a: CL 




Q 




V, 


o: 


h— 


< 


z 


2Qk 


■If 




Q^:o 


o 


o 


O 






>-o 


cs:: hh 


z 


<t 


OJZO 


V. 




>-LU< 


iL i: 




5: 






-jq: 


UJ 2 


o 


-J 


UJ3 






Cr^KoCO: 












«jct: 


hsj H-H 






K o: 






<OlXJLU 


00-^ 


X 


z 


z 




<IU 


> Lt- 




LU 


llkk 






-J<KK 


Z-H 




o 


O 


q:: 


cCV 


-1 LU 


u 


H" 


LUXOO 


• «k 




3g:*-^0 


O'— 


Q 




h- 


LU 


LU- 


< O 


»— < 


< 


oo 






00<«J< 


•— K 


2 


LU 


tXJ 


rsJ 


1- 


z 


o 




»-hLU 


o 




<xx—'q: 


K3 


UJ 


-J 


-J 


> 


»— «>«i* 


< H- 


• 


o 


•If a:> 


w 




oo < 


<Q» 


Q- 


LU 


LU 


-J 


-J 


Z 


< 


LU 


V. 






o ox 


HHJ— 


Q- 






< 


-J 


X < 


f— 


z 




cc 


>KLUO 


>3 


< 


00 


oo 


z 


h-< 


< K 1 


1 < 1 


a: 1 


•*>vO0 


< 


LU 


00^ 


LUO 








< 


Zh-4 


H 00 


o 


LU 


• LU 


HH 


z 


LU<ZO 


a:- 




o 






h— 


z Z 1 


1 I 


h- 1 


a q:luk 


z 


X-J<0 


co 




sO 


c/> 


X 


••HH 


>- o 


LU 


z 


z 


< 


K OCO 


GD> 




CO 


00 


< 


- z 


00 o 


X 


H- « 


• ••‘^foz 


o 


LUOO 





H- 4 


K 


vO >— » 






rH 


K 


CM 




CM 


• 'S^Z*-* 


00 


ox 


-J 


-J 


z 


•-H 


> 


LU 


• 




• 


LU 


0 


>-Q- 




KK-JO 


K< 


CO 


>- 


CvJo: 


CD 


X 


00 


o 


00 


X 


o 


-Joo z^ 


LU 


Z OLU 


zet: 




00 


• LU 




K 


t 


z 


0 


K 


0 


-J- —ooo 


X 


H-4OC0X 


LULU 






K 


o 




> 




> 




> 


^ — « ►-4^ 


K 


KZhh 




< 


>- 


>0 


LU 


o 


H-t 


z 




cc 


»— 4 


CC >- •— iKf— 




X >-LL 


Zh-4 




CO 


-J< 


X 


z 




cc 




o 




LU-J— <►-• 


oe: 


luq:c/> 


LU^ 








o 


H- 4 


f 


o 


0 


LL 


0 


K-JKOOD 


o 


OLU — ^ 


> 


LL 


o 


<< 


z 


z 


o 


LL 


o 




o 


»-4<^-»0 


LL 


ZKKQl 


ZLU 


o 


LU 


cc:x 


• • • r) 


a: 


LU 




LU 


00 


LU 


-Jcc:co_jK 




•-4Z00U 


Oo 




X 


LUO 


CL 


o 


oo 


00 


oo 


z 


oo 


LU 


oo 


HH <t 


o< 




o 


K 




LL 




z 




o 




KKC0<K 


z 


LUO-J 


Q. 


00 


z 




00 




LU 


o 


LU 


1—4 


LU 


LL^-»Z 00 


o 


XCL z 


UJ 1 


LU 


3 


o> 


o 


00 


LU 




LU 


K 


LU 


LU«J»-k4 2:LU 


»— 4 


K lulu 


Zh- 


z 


CL 


oo 


q: 


z 


00 


K 


oo 


>— 4 


oo 


— J 0»-4K 


K 


LUXi*:: 


ao 


o 




>-z 


•<! 


o 








z 




ko 


< 


OOXKO 


OOLU 


CO 


oo 


OOw 


o 






z 




»— 4 




LUX-J^LU 


(X 


H-iK K 


“O 




LU 


z> 




K 


1 




1 


LL 


1 


cC(S>^ II a: 


< 


oo— 


aiu 








IL 


< 




LL 




LU 




<»-H< < 


-J 


Zoo»-« 


3 


LU 


OD 


lulu 


o 


o: 


1 


LU 


1 


Q 


1 


-Joe: -J 


o 


LU>-H LU 


LU 


X 


< 


o[::cx: 




< 




o 








O LU u 


LU 


5^ Oct: 


Kct: 


f— 


K 


<x<t 


Q 


o 












LU (X LU 


Q 


oao< 


LU<X 








z 


o 








•If 




Q <t O 




KOCO^I 


O0«J 






oo 


lU 


LU 




■If 








-J 




o 


o 






LUUJ 




Q 












o 


•If 


•If LU 


•If UJ 


* 




oo 


■If 


•If 












LU 


V, 


o 


\o 










V. 












o 









78 







« 










♦» 


o 

UJ 












00 










H 


X 












♦ O 










X 


HH 






QC 






cca: 










UJ 


a. 




o 


o o 






UJ< 










H- 






2 


DC 00 






•XOO 












*-*• 




HH 


DC 20 






OCH Z 










LL 


CC 




Q 


LUO*-'< LU 






LUO^»-» 






o 




O 


O 




2 


•-'< O 






22 2 






2 






C^ 




O 


UJHOOO h- 






2<22 






H- f 


•P 


Q 


DC 




CL 


XO<*-' 2 






< ►-•< 






o 


hsi 


2 


UJ 






K< UJ 






oo o 






-J 


>• 


UJ 


1 




LU 


l-OX O 


•» 




OOJ— H-t>0 








X 




00 




CC 


LU220 






UJ 






3 




UJ •• 


3 




CC 


K>^< < 


•P 




UJH-02 






00 


> 


XQ • 


O 




o 




o 




XUJ 








3 


K< UJ 






o ^ 


2 Ot>0 #K 


«• 




K oOt/^ 






2 


H- 


LU o 


> 




2 


h-HLU o< 


w 




UJQ 






»— < 


OO 


0<X 2 


UJ 




UJ UJ 


22X20 






2(S-JUJ 


• 






oc 


K- < 


CC 




X lO 


QCLUOLUCDh- 


-J 




»-iUJO</> 


UJ 




o 


Of 


CJ **0 


Cl 




H 


LUi-h X2CL 


< 




H-03 


a: 




♦-H 


CL 


qCqCQ*-* 






•» 


K0h-0>2 






t/)00 


UJ 




H* 


o 


•«UJ<UJU- 






U- > 


i-Ha:KoOUJ 


h- 




-J<l-H- 


X 




UJ 


2 


OI — 


cn 




On^Q 


OLL< K 


HH 




Oo: 3 


1- 




CD 


X 


■ CL2 02 


cc 




^ 2 


H LLh-LU-«.J- 


z 




CD<-JcD 






< 


-J 


UJh-^UJUJO 


o 




LU 


3oox— < 


H-l 




sxo 


1- 




X 




200H^“* 


cC 




w 


ncn KK 






>oq::-' 


UJ 


--«• 


CL 


3 


2CLcr:ujoo 


cc 




> 


lU CD hhLU 


q: 




00 


(/) 


f-J 


-J 




K< 3Q 


UJ 




Q •*» 


3LLK CL2 


UJ 




UJ2UJ 




w 


< 


X 


XOlUU -J 


1 




O *20 


UO *00 


h- •• 




LL20CL 


cyo 


H 




o 


UJ00X(/^UJ< 


UJ 




h-OUJLU 


O 02H- 


o* 




ooo> 






Q 


U- 


J— H* DC H- 


cc 




2h-H- 


0(/)20^CL 


<LU 




1— 




CO 


UJ 


UJ 


UJ >-<< 


UJ 




h-^LU-J*— ' 


<OH-tH-« LU 


Od-J 


• 


tosoco: 






QC 


Q 


j-xuja: u. 


> 




<U- 


Oh-K<-J 


<CQ 


Q 


ujOuj< 


W 




UJ 


o 


3H-QCa]> 


UJ 




X 


LUCDCL< *-• 


xr> 


UJ 


ooc^ox 


o 


in 


Q 


CD 


CL 0>UJX 


cn 




LU 


CX^X230CL 


oo 


X 


00U-*-»o 


o 


in 


>-H 


< 


2>|-UJXO 






Q LU-J 


<>-LUf-K2 


Q 




< CL 


Ql 


CM 


(/^ 




•— ♦CDoO 1— 






2K— -JO 


00H-*-H O 


UJ 


U. 


-JOXO 


K 


w 


2 


w 


DC 00 


K 




*-2*-hX 


X \-~cnuj(j> 


-J It 




020K 


2 




O 




ujQoaiyoQc 


2 




LULLH 


OLU< O 


CD 




HHO 


O 


h~ 


O 


-J 


••XUJh-LL<0 


3 




LUQ02 


*-»ce: ocDUJ 


3— 


CL 


XK Ql 


o 






< 


uJh-K o: 


O 




Xh-»lu»-< 


X<Q2<X 


Or-4 


v,0 


00<UJ< 




-»o 


c>0 




O ujujujooq: 


O 




o. 


3: »-m-hh-k 


Qw. 


•It-X 




Q 


00«-« 


-J 


H- 


<ul-jo2q:uj 


1 




M *• 


>aoa 


H 


o 


300KO 


2 


wQ 


O 




20UJ<00 


►DC 




00 o •• 


00LU>3UJ00 


••3 


> 1 


02 «-H 


< 


1 


CD 


2 


Q-J C^UJ 


o^:u 




2220 


0X<Q03: 


^Q_ 


2 


2<LL2: 






X 


HH 


QUJ cl>-qcoo 


ujci: 




»-iUJ»-»0 


OK OOO 


» K 


Zhh 


»— »q:q>-h 


CC 


CDO 


> 




OCh-OO CDUJO 


Jt-cC 




<i*C0C2 


CD O0C<O 


r-l3 


HHO 


1— K* 00 


UJ 


1 




DC 


<<2K X 


OUJ 




H” 0 1 — LU 


20KCL O 


- O 


oc 


00 UJ 


2 






UJ 


OH020UJH- 


< 




2H-t>0X 


X o< 


w* » «p 


-J< 


►-^Qc:300 


2 


muj 


UJ 


H 


oo*-«ujujX 


cc ^ 


p 


O h- 


OOOTKCLX 




OS 


OO-J*-' 


< 


inn 


X 


O 


h- 


<1- 


Q 


OU- •- 


LUOO*“'X 




OQ 


U-< 


O 


C\l^^ 


(- 


< 


OOH-CC:22 UJ 


X2 


UJ 


»-fQC *• 


U>2LU cx^XO 


<-J-J 


s •• 


o 


(/) 


wUJ 




DC 


UJ20UJUJt/)h- 


03 


X 


O LU> 


OUJ CL C^K^ 


HH-J< 


>-l- 


KQ 




-J 


U- 


< 


HUJCL>XUJ< 


O 




2 CDO 


OXLULUX 




(/)*-♦ 


UJUJK 


UJ 


-- 1 


o 


X 


<00 2UJh--J 


— o 


u. 


*-• 2(3 


lU LU 23: 




s 


QO0X*-< 


X 


XH 


NsO 


-JujUJOa:<3 


K 1 




3: 3lu 


02 CiCO 


2lu^— • ••' 


K*--» 


UJ3HO • 


H- 


KO 


00-I1- 




OCXOO-JCO 


XQ 


LU 


O ••2 


C0*“^UJLU00K 


►— IJ— ^ 


c/)-J 


00 !-•>• 




2 


K 


H 


UJCLH- 23< 


UJcL 


3 


OX 


< 3X •- 




UJ 1 


XUJooQ-J 


> 


•» 


00 


UJ 


X <^gqh- 


H< 


-J 


OUO ••> 


K KOCD 


a:^ 


OQ 


-JO 12 


CD 


UJ •* 


►— 1 


CO 


KLUO < 


O 


< 


0<KQ 


•kok 


UJ cc 


2UJ 


OOCD— JCCO 




ao 


00 


< 


X2ooo0h-(yo 


•» 


> 


LL 20 


<o0<2 < 


UJUJ 


o> 


^<oo 


Q 


>Q 


2 


X 


OOH-*^*— ♦ CC 


cc •* 


» 


LULU2 


O0X<2 


OOK 


-Jo: 


H-X |00 


UJ 


KOC 


OOOCL 


Q O KO 


UJh- 


oc 


LUXO 


tyOLUK XLO 


<<0 


UJ 


cdcC 


00 


OCK- 


oaio 


O003H-H-2OC 


ILh-» 


UJ 


X H-. 


>-ho oo h- I 


o::q.< 


U-(/) 


'^<-^UJUJ 


3 


<2 


UJ< 


OQ-JW423CL 


U-2 


CD 


H —2 


0>KQ 


<00 a: 


OUJ 


UJ wJ-h-4 




xo 


h-H-» 


X-j0X30liJ 


3*-» 


2 


O 


— o:X2 K 


X »< 


qC 


Q-OOOHX 


UJ 


oo 


uju-uj 


02«-i00 1 


OJ-J 


3 


LL #LU*-H 


wCLO*— 'QLL 


OUJX 


Xw- 


>^*-hO UJ*-^ 


cC 




CD*- 


^a: 


OCX'-'-JO |UJ 


-- 1 


2 


Oocx:oo 


K CC LUO 


-JO 


1— 


H- oC-JV- 


< 




<i-< 


UJ 1 \occc 


1— 




O<00 


*-HX<KXt>0 


UJCO 


OUJ 


o:-^K |2 




UJ 


XZ_) 


ILt-HHOOUJ 


LUX 


lU 


XCDO< 


CL 000^X000 


030 




<^2h-uj 


-J 


DC 


Q.UJO 


u-xoxoc:a:> 


QCLU 


cc 


020 


03lu03»-* 


<or- 


uu< 


XXUOQ 


-J 


< 


—IQUJ 


3uj2uj<a:uj 




< 


<>-UJ 


KO«-^*-'0< 


Q-OK 




0H02>-4 


< 


-J 


<•- 


o 


CQI— '—KOUUl/^ 


— Jn-p 


-J 


LUOOQ 


cyoLLXQCLLLL 




O 






o 








O 


o 








•K-UJ 


Tt- 


V.UJ 






V.UJ 


UJ 




•}^ 






V. 








V. 


o 


o 







79 























w 






•» 


if 








■Jf 






V, 














H 


























z-«- 




00 


ro 








Z = 


HX 












X 


o 


Q 


Z 


X 


LU 






XX 


ZX 




in 








o 


HH 


X 


o 


• 


U 






HX 


i-«H 




X 








HH 


H • 


00 


o 




OD 






►-•X 


OO 




X 








X 


<x 


X 


1 


II 


r> 






OCX 


X< 




o 








3; 


H^ 


< 


r- 1 


f • 


o 






ox 


X 




o 








w 


X 


X 




t« 


(X 






oox 


uu< 




X 










XX 




\ H 


V. 


H • 






LU^LL 


XX 




o 








> 


XX 


> 


it •• 


roit 








Q<X 


HU 




o 








X 


XH 


X 


00 


X 


-JO 






o Z 






X 








X 


XZ 


X 


3 




<*-H 






OOO 


X H 




X 








< 


H'-H 


< 


XO 


z • 


ULIH 








XoO 








m 




X 


ZO 


HH 


hhX 


oo 


cx< 






XoOS 


Q< 




H 








X 


o»-«x 


H 


z 


XH 


u 






o>x 


ZX 




z 








H 


HH 


X 


x< 


XX 








-JX 


o 




< 








HH 


HXi^' 


< 


"^OX 




^-lO. 






00<X 


X 




H 








X 


0X0 


X 


it X 


•» H 


s: 


f •> 




Z^LU 


X 




X 


•K* 


m 






<H< 




HUU 


00 00 


LUO 




00 


o<x 


— H 




O 








X 


H H 


X 


ZOO 


XX 


(XU 


rH 


LU 


I-H LU 






X 


O 


-J 




X 


ZO^ 


V.X 


XHHOO 


Xhh 


LU 




o 


l-LUS 


00 




z 


Z 


< 




> 


HH 


•JL H 


HQhh 


XX 


XLU 


H 


< 


xj: 






l-H<^ 


I-H 


HH 




X 


00 X 




HH Z 


< 


HX 


l-H 


u 


Oh •• 


<x 




o 




H 




X 


H X 


X 


•* 1 


H X 


H 


CD 


Ol 


Ol r 


< 




X ^ 


o 


HH 




o 


XZH 


:^o 


XHO 


OO 


Z 






ZX 


LUS 




OO 


X 


z 




X 


X< 


O v^Ooo 


XX 


LUO 




00 


H*“‘X 


o 






X 


HH 






H>> 


<00 it 


z 


XZ 


xz 


O 


o 


O X 


<IH 




OOO 


o 






•- 


xco 


HX 


XQLU 


HHX 


3:hh 


z 


O 


ozx 


XhH 




-J 




X 






xo 


OOXHZOX 


QH 


»- 


HH 


HH 


or 


X 




-JO 


o 


LU 




o 


>xo 




z 


< 




cc: 


H-OO 






< r. 


z 


H 


* 


m 


*^XH 


xox 


IZZH 


hhq: 


z 


»— « 


< 


O'—* •• 


O • 


• ' 


-OO 


I-H 


O 






X 


QHH 


HH 


X 




CL 


> 


xa:r 


HO 




X 


< 


X 


> 


QZQ 




O > 


XCO 




z 




-J<X 


Z 


— 


xo 


o 


X 


X 


X 


OX 


X-)t 


HH>-X 


OZ 


zq:: 


o 


Q 


xa,x 


Q.-I 


— X 


Q 


< 


o 


X 


OhhH 


MV^ 


OX»-H 


X 


<UJ 


o 


LU 


oosir 


LUn^ 




HO 




X 


HH 


< 


HHZ 


HH 


OHX 


%z 


XK 




00 


O 


OOO 




•» 


00 


o •- 


a 


X 


<1-1 


OO *H 


CDZ 


it X 




♦* 


z> 


oo 


ox 




HO 


H 




z 


X 


ozo 




XXit 




o>- 


h" 




H O 


X 




Z 


z 




o 


H 


XXX 


it CO 






ZCD 


UL 


> 


q:: 


OOO 


m 


OO 


I-H 


X • 


o 


HH 


OOO 




it 


it 


Oiu 


o 


a: 


QO 




w 


o 


o 


m 




o 


Oxx 


H 


>vit 




c^q:: 


00 


< 


Xli-O 


o 




OO 


X 




X 




zo 


HH 


• •>V^ *r 


— 


H-OJ 


-J 


X 


00 


C^z 


o 








X 


X 


Xhh< 


f •‘CO 


X 


00 


oox 




o 


z>a 


LUhh 


< 


o 


H 


• -J 


H 


00 


X 


m 


X CO 


W !#> 


h- 


< 


Ql 


O-J 


HX 




V. *• 


z 


< 




X 


<xx 




H 'HW 


HQ 


< 


X 


z 


Xh-< 


zo 


H 


o 


< 


m HH 


H 


< 


XX 


HX 


OQH 


— X 


♦* 


w 


LU 


q: *-• 


•-•Q 




•o 


H 


w>H 


O 


X 


^o< 


• M 


<Xhh 


X)X 


00 OJ 




H 




O 


z 


o 


X 


-J»~« 


o 




OH 


HH 


XXCD 


HH 


LUOO 


•» 




u^ 


xq: 


I-H 


Q 


o 


V.<Z 


X 


r« 


OOO 00 


>00 


< 


^X 


^-J 




< 


--<z 


o 




XO 


X 


HH^- 


oo 


m 


X 


Xi^ 


XX-^ 


X 


<< 


«— 1 




wh»-h 


XX 


X 


X 


z 


H 


ox 


iH 


Xqo 


XO 


o X 




Hu- 


w 




i^OO 


ox 


X 


HHO 


I-H 


OOhhX 


ox 


w 


z< 


<< 




►— X 




h- 


V, 


00 Q 


X 


H 


X •• 


f 


OZX 


x*-* 




Q<H 


X 1 — 


^XhhV 


.OOM 


HO 


»— 4 




<LULU 


o 


U 


o 


XQ 


1—4 


XX 


>- 


X 00 


XOO 


XMOOit 


Xhh 




CD 




zxx 




< 


•* 


Olu 


HH O 


H 


X 


c^z 


H'— 




OOO 






• r* 


o:h^ 


•— 


X 


OO 


X 


xxc 




X 


<xx 


HH 


HHOOO 


<X 


ZH- 




X 


X X 


X 


c 


f\J •* 


00 I-H 


HXX 


OX 


< 


Xh-x 


Xii' 


00X<XHO 


LULU 


O 


LU 


Q 


HX 


X 


wO 


xx 


OOH<1 


X 


X 


OhhH 


o 


n^OH»~^00< 


XOO 


o 


h-» 


ZZ-- 


OOO 


o 


H 


zz 


ox 


00 .• 


X 


Xq: 


x< 


O<00 \ 


wH 


H 


r—f 


U 




CO 




ZO 


l-H<-^ 


Q<0 


ox 


1 — 


QO 


rsih- 


<^-wro 00 


00 


w 


< 


w 


ISZ'vO' 


o 


HLO 


XX 




HH 


O • 


HHOO 


J— -00 hOO^ 


»r-« 


H 


X 


ooooi^ 


ooo^^' u-i 


OO 




00<Q 


oo 


X 


OOOH 


00 1 


OO'— XHH 




►H 


< 


XZOO 


t-H 


H 


o •• 


XX 


0X0 


X-0 




xcx 


:XLU 


XOOoo 


#o 


a. 


X 


H-iO< 


XH 


z 


-JO 


xo 


o*-* 


HH 


X 


O X 


OOO 


>>hhQ(X 


>*z 


O 


u 




LUO 


•l-H 


-Jw 


HO 


>- X 


X •• 


o 


<o0H 


<x 


xxHOzs: 




H 




Hh-X 


XXQO 


<-J 


-J 


Of-HX 


<HH 


X 


Khh 


H< 


<>-■> 1 :3uj 


LU-J 


00 


00 


ZOX 


OHXX 


U< 


Oo 


ZXX 


a:w 


H 


00 oox 


OOX 


>U.U_<NJ2H 








xo 


XXZ 


I-H 


X 


o 


o 




HX 








OCL 


UJ 


LU 


QIU 


XQZX 


XH 


Ox 


^xx 


ClX 


X 


XOH 


XX 


XXX 


XX 


oz 


Ci: 


o: 


xoo: 


<X 


Xl-H 


ox 


zxx 


ZX 


X 


X< 


XX 


xxq: 


XX 


LUO 


< 


< 


xo:< 


XXO< 


<cz 


x< 


o<< 


x< 


< 


HZX 


<< 


<c< 


<< 


(XU 


u 


-j 


KX-J 


XOL>00 


-Jl-H 


xo 


oox 


HX 


X 


<o 


XX 


XX-J 


-JO 




u 


o 


o 


H 


o 


o 


o 


oo 


O 


o 




oo 


OOO 


oo 


V.LU 


LU 


LU 




X 


X 


■JfX 


^ XX 


^ x 


X 




XX 


XXX 


XX 






Q 


V, O' 




Q 


Q 


V.Q 


\oo 


V.O 


o 




QO 


QQO 


QQ 



80 



SP POINTS TO THE RIGHT END OF THE REDUCIBLE STRING IN THE PARSE STACK 



I 

1 





































LU 


_ 


















2: 






















a: 


— 
















0 


UJ 




















LL 














• •» 




00 


X-H 














cr^ 






OX 


X 












LU 




X 


CQO 


2 












K 




V. H 


X 


♦— < 












0 






—0 


X 










• 


< 


•9* 


•W* X 


i 














a: 


0 


00 0 




2 












< 


z 


LUQ 


• »-H 


0 










1 


X. 


»— « 


OLU 0 


0 










Q 


X 


0 




<x 2: 


(x: 


Q 








UJ 


k- 




H 


003 


- <t 


X 








X 


Q 


0 


00 


OOOO H 




H 








K— 1 


1— f 


2: 




LUOO 2: 


— + 


0 








LL 


3 


1— « 




SI <t • •* 


— X 


XI 












q:: 




Q CC 


0 


H 












H 




oClolu a. 


1 


LU 








-J 


0 


00 




o»-hx 


^H 


0 














0 


q: LU 


1— « 








00 


• #» 


• »> •* 


• •» •> 


• 1 


cc:ox 0 




00 








o:x 


00 


C^Q 


OX 


LU QC 


h-*-H <• 






UJ 


LUh- 


2:r- 


• LULU 


2:h- 


-> 0 


2 -J— 


'3 ‘JJ* 


Q 






HQ 


hhX 


HX 




-JOH 


=3 1 




Z 






o»~« 


Q^w 




al^ 


0 LU H-« 


OHOOtlii- 2 


< 






<3 


Ho: 


<LL 




<*-•0:: •* 


XOXOOO X 








oc 


00 H- 


a: 


00 


OLU + Qlu ILUSIOC H X 




• •» 




< 


00 




r> 


o:a-> luxqh 


X #2 H 


Q 


O 


Q 


X •* 


2:cQ 


X-J 


zo 


OCLiuH-^Ha: — 


«LU» 13 


Z 


LU 




oo: 


ccz> 


0 


ct: 


XQOOXOO 


< _ 


0 LO 


LU 


X 


LU 


UJ 


=300 


»> 


13 - 


00 33 LU 


^OX 


00 0 (\J 








•*^ 1 — 




^x 


HO 


• •*00 ♦‘OQC 


^wLU» 


Z)— 1 


K- 


u. 


O 


xlj 


UJ— 


XI- 


LUH 


-^HHaiox 


• H 


0 0 A 


O. 






l-< 


q: — 


HQ 


alX 


HXOLu IX 3 H 2 : 


UJ 




o 


oa: 




CUl-H 




HZ 32 :Ha:Z 3 


• <i>-ic^>o<xoo 


-J 


r— 1 






--2:0 




^xo: 


mhO oooo 


ws:ooxa:oxx 




a 


crl 


3 X 


OLU2: 


3 


oluh 


QlO 00 <Cs: 


LUXXXXX HO 


UJ 


a. 




O 


2:x‘-H 


»> 


••"2rxoo 


LUO*-hq: 0^ 00 HO war: CL LU M CC 


X 


X 


a 








C^»-hHCU 


X <LU^-« 


>xxx 


1 OX 








oo 


a: K- 


tXLU 


ixa: z> 


LU >-X 


CO H- 


HOOX UJ 




•h 




2:2: 


i-xoo 


LUCO 


cdh Xoo 


OOQH-O II 0 


w—ioo^t- ooOO A 1 


o • 


o. 




*— JHH 


00 1 — 


CU^ 


5I00H 


2: 


-J CD->><OX X 




s: 




cLcx: 


"-^02: 


5IZ) 


0^02: 


*-<o:oH^~<o II x^oOai 


+ 






HH 


X»— iqC 


Z 32 : 


2TX^~‘QC ••► 


0 Luoo2:Ha: 00* 


>LUh-X 


00 Ql 


•• 




0000 


H-3Z) 


2w 


H 3 13 H 


0000 >XOOOHH 


LU !»-•> 


H 2 : 


CL 




w 


0 K 


W 


II 0 H< 


SIHLU 0*-H 


20 II II 


•xooxx 


z 


00 




UJ 


2 : 1) LU 


LU 


2 : II UJX 


wXoOLUOOOC- 


•> XQXOO 


l-H II 


W 




ujo: 


luaq: 


Lua: 


Olu AciCa: 


lu^ a: 1 


OHHH 


o> 


o 






a:< 




o:< 


2:0 0 


cx:o:ll<cx:x 


000 


*--<xx 


CLtH 


UJ 






-JUJQ 


X-J 


»-♦ -JLULL 


z>ol*-«_jo»- 4 POo-a. 


> 00 l-H 


a 


cc 




QO 


II O 0 < 


• •QO 


cx: II 00 1 


Q oa: 


HH 


X 


aa 


<l 




UJLU 


U-^CL 


J— LULU 


H X_Jhh 


lu-K' ^ Luocr-K- X 00 


XX 


S15: 


-J 




OQ 


-Jh-iLU 


<OQ 


00 O»-»LU 


O'^V^QXV* 


►1 00 


X 




u 




0 


Q 


5:0 


Q 


••0 






V.UJ 




q: 


2 : 


ala: 


2 : 


cLo: 








i^Oi 




• • CL 


LU 


OCL 


LU 


CJCl 












0 




X 




cc 












< 




1 




cc 












CL 




*— < 




UJ 







81 



• •< 















Vs 


»> 


Vs 
















Vs 


-tt- 


• 


* 




• •» 


• 9 * 










*«• 




• 






H 


m 














•H 


0 




00 


















z 




lU 
















z 






X 
















X 


H 




















3 


00 




— 


Q 














•J 


♦-H 






UJ 














0 


0 






K 






II 








0 






m 


cC 






• • 






„ w* 




z 




— 


O 






• t 






K 


Z 


0 




- 


CO 












H- « 


HH 








< 






— 






CO 


• •» 


h" 




— 








•— 








0^ 


z 






o 






— 






0 


zo 








2: 












z 


•-•CO 


c^ 




oc 














►-H 


h- •* 


X 




UJ 














Q 


C 3 C 






X 


0 






CL 






< 


<• 


0 




X 


UJ 












UJ 


H 


h- 




3 


X 






CO 








00 






CD 


0 






H- 










0 












Q 






»• 


►— 0 


X 






•» 






X 




UJ 


0: 


zo 


00 






00 










oc 


UJ 


01 LU 


3 


Vs 




cj: 






> 




0 


h- 


X 






•» 


0 










0 


U 


X 


"«• 




• «» 


a: 


• 




— 




UJ 


< 


Q 


Vs 




X 


a: 


•H 








U 


(X 


OX 






X » 


LU 






m 




0 


< 


0 




oc 


X 




+ 








OC 


X 


OCO 


t 




X — 


LU 










Ou 


0 


03 


i-H 


-JX 


3 — 


or 


00 












0 




-JO 


CO 


UJ 


a: 




m 




0 


0 ^ 


OLU 


+ 


ox ••« 




> 


0 




— 




z 


Zh- 


z 




00 


II 


UJ 












«— lOO 


HH 


H 


1 •-< 




00 


a: 




q: 






H- UJ 


Vs 00 ••' 


Z 


xz 


h— •* 




UJ 




UJ 




0 


00 cx: 


Z-Itooo 


3 


0 >-H 


3 1 - 


>- 


1 




K 




z 


HH 


LU •-•0 


0 


CLO ••'O 


xzz 




UJ 




o*^ ••» 




< 


— J •^ 


XOXlu 


0 


xo:-' 


• •H-X3 


< 


QC 




<CL ^ 




X 


0 


HO 


1 


•• 


-^3X0 


X 


UJ 


Vs 


ocw ^ 






QCL 


LUX 


0 


-JX X 


OHO 


• 9» 


> 


•J{- 


<C 0 




UJ 


zx 


0 0 


QC 


0 ••X 


1 1 


Ouj 


UJ 




XK w 




0 


<UJ 


ct:uj. 


< 


X r o:x 


Z-*>Q 


Ooo 


00 




OQ ^ 




< 


H- 


II a- 


0 


h- XX 


--'•X — o: 


-J 






x 0 




X 


0 


X'-'O 




Z— X3 


h-X- < 


< 


II 


Z 


JCL 




HH 


Z 


^ < 


II zaorxcn 


XK--JO 


U. 




0 


h- 






♦—•CL 






xoxr)v^ 


X • *— 




00 


HH 


— XOO 




Q 


OX.» 


‘X<0 


H-x xcnoc 




^ II 


q: 


H 


—0 1 




OC 


<aujh-xzoc 11 


Zh-ZXwh- 


w-»Xh- 


m 


0 


0 


Q» '-<UJ 




< 


UJh-OXOCL 


3 


•— <3oCOO 


X- HC 


0 


q: 


=> 


UJ QCOO 




u 


a:wX=)>-‘UJcL 


OOOCOI— CO 


h-X>-X 


II z 


(X 


0 


X a: 






ZCOOO UJ 


0 


CLw(/)Z 5 


0» CDQC 




UJ 


0 








0 •'♦^ 


-Jll 


lACXCQOO 


Z--WO 


H--J 


1 


c^: 


U, h-Q- 






OCQ 


X-JI- -JX 


0 


XHZ) 


XX_JX 


ro*-* 


UJ 


(X 


t w 






<UJ II 


H Vs<t3 


OCX OOO II 


* ••‘-Jl— 'O 1 


O-Q- 


<x 




^Qh-> 


• 9> 




ox 


0 Oco 


••'<OaiZ 


• OC >-QCh-. 


HX 


UJ 


UJ 


i^OLL 








OOXXX II (X 


X 11 cni— 


=50 


> 


X 


♦sQCUJ— 


• 9> 




^U-liJUJO 


z 


OK-J x 


II X II 


00 


• •'UJ 


H 


• •*CLCL-J— - 


II ai 




0 0.00 


xlu 


1 HX 


XK-JO 


) •» 


Ooo 






0 




<r»-HU. 


OOZ45* II OOX 


1— 3>— ‘OOH 


D 


z 


h- 


CL U «J 


h-< 




=50 




»-HVs X =5 


oocoxx X 


=) 


UJ LU • •« 


Z 


^UJ» 


3 (X 




• •.OOOICQi-h 


LUO ♦— 'QC ^ 


• •‘LU w > 1 1-— • LL 




00 or 


»— j 


UJOC 11 


• •'Q- 




UJUJOC 






qC 1 


OOC II OZh-4}- 




-JO 


iX 


(X< II 


OKO 




(xn< 






<0 


Z M3 




uja: 


CL 


••3-J 0«JZ00 




300 






XO 1 


xxh-h-oxo 




OC 




UJQO-JQ 1 


luoq: 




••0 0 








ooxx 00 




UJ 




OUJUJ 


CL 




OOl-Jt- 01 






X 


-JXXX-J 






•JfCOCl 






(XCjVsO 






H- « 


Xf— h-i-^X 




Q 


VOiO 


Q 




<0 












Z 




h-cc 


z 




ooc 












UJ 




QQ, 


UJ 




p- 
















0 




Vs 


H- 
















QC 






01 
















CL 






0 











82 



THE SCANNER PROCEDURES 



o 

LL 



• 

Q 

CC 





















rH 




UJ 


















fH 






>- 


















00 


+ 






















•> 






o 


















CL 


OL 




LU 


















X 


H 




X 


















UJ 


CL 




o 


X. 
















H 


-J 




<x 


















> 


< 




CL 


















X 


> 






00 
















Q 


X 




CL 


s: 








00 








O 


D 




O 


UJ 








o 




X 


o 


w 


X 














cC 








LU 






o 


CD 








u 






OLU 


K 


II 


• ^ 


< 


O 








< 






<x 


> 






LU 


CC 








s: 






i-iH 


CD 


CL 


X 


QC 


CL 








• •» 




X 


H 




K 


CL 












00 




UJ 


•-MfO 


+ 


CL 


3 


O 


>- 








q:oo 




X 


z 




o 


H 


X 


cc 








<< 






II 


• •‘LU 




LU 


LJ 


< 








XCL 




H 




rH3 


> 


CL 


O 


o 








o>- 




CL 




-J 


LUX 






z 








CO 




UJ 


lijl- 


1 < 


33 




•* 


D 








-J 




o 


XOO 


> 


OX 




o 


o 








-J 




X 


^z 


-- 1 


• *.<1 




< 


CO 












UJ 


u-a 


CL a: 


> 


LU 


LU 






•M- 




OV. 






o 


XUJ 


o 


3 


CL 


Q 












•» 


t-H 


LUCQ 


QcL 


3 




cC 












LU 


00 UJ 


HX 


aicL 


< 


K 


< 


2: 










O 


Q- 


>3 


XCDK 


> 


CL 


U 


q: 










< 


•-> 


XX 


uj:e:cl 


1 


UJ 




3 






— * 






OK 


o 


X30 


CL 


> 


O 


h- 










»— < 


LUO 


o-«- 


H^< 


LU 


X 




UJ 












X 


w 


> 


CD 


o 


o 


CC 


O 




» 




LU 


> !■ — 


xo 


(Nj II X 


X 


o 


> 




< 








CL 


LL 


KtH 


3 


3 




< 


'Z. 


h- 




LUO- 




O 


C\J 


O 


II —X 


X 


K 




uu 


00 




H-O 




o 




X II 


CL 




O 


o 


X 






>* 






>r It 


LU 


-^H II 


II 


X 


H* 


K 


O 


Q 


CQH 




o 


t/o 


-JLU 


HCL 




X 






a: 


LU 


X 




H 






OOO--- 


— 


< 


00 


H 


o 


X 


II UJ 






rOK 


oo 


X<K 


H 


o 


e> 


►— < 


< 




r H 






00 00 


K< 


C:>00LiJO0 






2l 


X 


IL 






o 


^Z 


> 


OXXOOZ 


w « 










fHUJ 






CNJO 


O 1 


— 3000 




a: 


-J 


OV, 


i-H 


OOH 




00 


ooo 


CL 


UIXOLUO 


CL H 


K 








> 




oc 


• ^ w» >w 


II LU 


CLw— ' 




O CL 


(/) 


KQ 






• •‘UJCQ 


• ) 


LU 


LU 


CD 


>OCL 


CL 


CL LU 




• •‘Xoc: 


00 


LUUJ 


-J 


< 


> 


LUIJJCL 


rHX 


• *'h— <IK 


f •‘K’ 


CL > 


a:r-iuj< 


o 


o:a:o*-« it 






OCOO- 


00 Z) 


0>CL 


CL 


LU ••‘C/0 


o 


Ho 


CL 


3< 


X 




o 


• •XXK 


XQ XOOX 


• •‘ X 


U.+ 1 


o 


OO H XfH 


=)3 


o 


O-JO* 


•‘O 


XIL3<CX3 


32:0 




II H 


<>- 


• •UJO 


OOOl— CL 


h-LUO 


a 1 


LUkhX>LUXOOCLO 


• •'OQ-VULI 


x< 


OUJfHO 


2UJ 


CXroCOujLLO 




X<3 



00 




LUUJO 0»*‘ 


qoOQooq 


UJCLO 


luluOQ'-^Q 


LUOHCIi 


LU 


1 




CL(/) CL CL 


00LU<cL 


X 


0 Q>CL 


LUX 


CL 


II H 




33 II oo< 


QXXCL 


LU 


SIOOCL 


CLUJ 


3 


LU 




Q OX 


OUK 




3X 




0 


CLO 




UJ-Jf CLO.<U 


<003 




XO 




UJ 


0 




ov*o—u 


CL 




u 




0 


0 




0 Q 










0 


X 




• •QC X 










••oc 


UJ 




CL CL ' LU 










XCL 



C 

X 

o 



< 

u 

(/) 



83 






00 

z 

O V. 

o 



















H 






























HH 








a: 




Q 


















X 








K 




a: 


























CL 




< 








X 










-J 








0 




0 








* 




•* 






1 








< 
















0 






H 








> 




2 


















X 










• 4^ 


0 












•k 






LU 








1 
















K 






H 












cc 












X 














a: 




< 












LU 






II 








K 


+ 


X 












H 






V 








CL 




0 
























0 


ct: 


QC 














cx: 






a. 








< 


H 


1— 












i- 






0 






II 


2X 


CL 


00 












00 














LUO 


QC 


fH 












CO 






0 








X 


< 














3 










X 


K 


K II 


X 


H 












00 










•K- 


00 




0 


UJ 


















m 






2 


s — • 




CD 






X 
















K 


0 


Oh- 


II 






• ♦^ 








X— 






m 




00 


0 


^-00 




0 




Q 


















o: 


w 


£ 2 


C3C 


H 




a: 


lU 


K 




m 






LU 




< 




0 


H 






< 


3**^ 


X 










K 




X 


Q 


««s II 0 


CL 


* 




o 


-JCl 


LU 




LU •• 






>- 




a 


n02 


W 


QC 


X 




1 


<u 


H- 




cca: 






CD 






•— t 


h-^-icx: 


< 






K- 


> 






UJLU 










2 


II 1 - 


H^OOh- 


X 






UJ 


1 


2 : 




XK 






It 




1— 1 


-J 


2 CL 


0 


• 9k 




O 


o 


hh 




0 












-*00 


»-iLL2 










UJH--' 






o< 






— H 




LU 


H* 


Ohh3 






rH 


u 


z:^-hcl 






OQc: 


, 




Ql 




0 


00 


1 Z 




1 




-J 


2 : 5:0 


LU^ 




<< 






0 




< 


2 


h- 






+ 


< 








U-X 










0 


0 


X 




II 


• 


o 


O-J •• 


OX 




0 






•k 




Cl 


0 


LU 






^ o 




00 |h- 


<LU 




00 






h- 






WQ^ 


H~ • 


00 


CL 


CO 


2 


h- X 


CtlK* 




o:-j 






X 




»* 


h- 


— • 




u 


w M 


LU 


h-XLU 


<>- 




LU< 






LU 




CD 


Lua 


0 Q. 1— 1 


It 




H 


X 


OOLUi— 


XIU 




h-O 






h~ 




2 


CLCi: 


HO 






••^2: Lu 


i- 




O^- 




OLU 






wr-l 




►— j 


>-< 


► + 






03 3 




U CC 


> 




<0 






LU 




q: 


HX 




oc 




LUO O 


h- 


11 H- 


K CD 




q:_j 






h- + •- 




H- 


OCJ 


XCL 


H 




XU < 


HH 


Q 00 


X-- 


X 


Ct-H 


X 




> .H 


X 


00 




+ LU02 


CL 


CO 


> 


X 


or:KcD 


lulu 


•Jt- 


X- 


•Jf 


X 


CD CL 






It 


H OC 


0^: 


oc 


u-o 1 


HH 




ZCl 




O'- 






0 1 




LU •♦< 


CL'- II 3 


< 


< 


< a: 


u 


05100 


>- 










LU 




h- 


• tr 


OLU K 


X 


0 


— -,U •♦‘LU 


1 


0O»— • 


2K 


0 


ooc 






••*0 II CL 


CSJ 


<X 1— 1 H” 


h-CLLU 


0 


1 


fVJ LUCO 


K 


It 0 


Oo: 




<0 




X 


r— 0 




o + cDooQ^: II >-oct: 




H* 


00 it 35 : 


X 


0 1 


< 


LU 


oct: 


u» 


2 


XCl 


UJ 


OH22LU 


1 CO 


h- 


LU 


a:z> 


LU 


h-K II 


XX 


00 


ujcc 


00 


< 


II 3:0 ••^11 


00 


oooi-HO>a 


• •*00 


•♦’CD 




h- 


•«*xx 


00 


< 


-JLU 


< 


0 


0 


< 




2 cx:oLuo II 


oq:: 




r^cn 




XLULUQ. 


2 : 


0 


0 


0 


CO 


CLO 2CL 


0 


•w- 01 


0 


2<0-J 


OOw II 


o:a 


h-h- 0 


• •-<LU 




►-hO 






OQ LUO**^ 




XOOO OO'HQ 


LUX2-J 


wh- 


LU 


»»> 


OQdOO 




0 






0 






It It o:Li-Q 00 


OLU< 


2»-- 


>CL 


0 


2CD< 


4f 






^0 


2 












00 


LU3LL- 


UJULUO 


LU 0 


X 


XO 


X 


XO 


LU 


X 




ooiuclU 






2 


c^oo 


cx: < 


00 
















• 


2i^oQ 




LU 


<UO 0 II 


ou^-— » 


■)fO 














ooo< 








U-i-J 


U-»-<LU 


XQ 














QOI-> 









LU<i<o.-ra 

QO^LLCDiilO 

< 

o 

00 



84 



I 






PRESERVED FOR FUTURE EXPANSION 



< 

u 



• ic 



O 

z: 

UJ 




















CL 
















oo o 
















a 












• 




oc »» 


Z 










O 




o o 


UJ r-H 














IS 


X 


O 








tl 






K f 


CL 












O h- 




O 


00 






p* 




UJ X 


H- 


< 


UJ 






UJ K 




> z: UJ 


iH 


2 


2 






O 00 




a: UJ K 


X 00 




< 






< Z 




UJ X w 


»— « W 


cL 


z 






2 O 




00 h- cj^ 


-J X 


O 








•-H o 




UJ h- 


Kuj 




O 






W 




a: — ' 00 


o-Jt o 


CL 


CL 






UJ o 




^ CD 


UJ 2 


UJ 


O 






QL 2 




a CL 


>00*^ 


»-~4 


< 






O 




Z O 00 


QCO 1 


u. 


2 






O h- 




< 


UJOr> 


I-H 








-J 




»« 


OOO 


H- 


O 






O CL 




00 


UJ30 


2 


H-V. 






K 




CC. X* 


CL K 


UJ 


if- 










UJ UJ Q 


Q Z 


Q 


1— 






K 




h- 1 H* O 


11 UJ^UJ 


►-H •** 


Z 






CL •*• 




U- ^CJICD 


V>rHX 


« «« 


UJUJ 






UJ r-i 




•-I UJUJ 


CL 1 H 


»-i UJ »-H 


OOO 










K II 


.-lUJf-l 


CL 








Zif + 


Z 


Zh->-U- 


00 00 00 


II o + 


UJ 






o 


UJ 


UJhhcQi-hQ 


UJ*«.«»-i 


Z X 


X 






OUJH- 


X 


OX'-H'U 


• •^U-CLXw 


ZCL UJ CL •*' 


O t. 






ooo 


K 


»-H *-*1—203. 


UJ> 


Lur> CL o 


KO 






1 CQZ 




U'-nai 


Q CLO 


UJ 


<CL 






<o 




1002 


0Z02 II 


OUJ X II z 


2U •*' 






CLKO 


■» 


,,^»-h^^UjCC|UJUL»-h 


1— CL**' h- < 


<K- 






UJ 




CJdXQ X 


•^X |0*»' 


Q CLO 


022: 






CQI- II 


•> 


UJUJ 


xt-^>oo 


Z •*'000 


00 UJ 






2Z 




H-KCilO 


h- o 030 


UJ UJ 


ooO 






o<h- 


lUil- 


K O 00»-lUJ|l 


> o 


Z00*-I 


ir •*' 




ZH-OO 


K 


ujo m 


Z X u. 


H 


OUJ 


K 




002 


>- 


-I t- QC Z A OJ A O i-H *-• 


• **CQ UJ • ** 


»-iO II 


X 




<zo 


03X 


UJUJ 


-J 


o<x o 


KO Z 


QUJ 




oo 


UJ 


<r-JK CL 


tH-TrO 


z K-oe? 


<0CZCL 


cLf— •*' 




••o 


••^ II X 


O II 00V.O 


UJoo < 


CL CL UJO 


< o 




% 


o 


^ +UIV, 




O- 2 


< 3LK 


o — CL 




z 




^ U-rHU. 


CLOH- 


-JOOOUl 


— < 




CL»-i 


II X 


CL 1 *-«OOi-i 


OCL3 


OUJI— CL •*' 


X o 




O CL 


OOO 


Ol- 




rsocL 


UJX Q 


oo 1 




CLUJ. 




UQ 




< - 


OO Z 


OH- •** 




H UJ03I— 


Of' II zo 




05CO- 


h* UJ 


003UJ*— 1 


in 


1— KZOOX 


UJ 




UJ* o 


o< 


Z O t 




OZOZU! 


>CLLL 




> <11 


CL2 


UJ II 


UJ 


k-iUJZOH-if 


UJO*-* 




CL 11 O 


O 


-J 11 


00 


O ' 


O'-'V, 


CC 




UJ C3 


<H- 


Q O-J 


< 


11 < 


wUJ 


oo 




OOQ O 


•*'2*— < 


Zit-0<0-, 


o 


ir 


ILH- 


xo 




UJO**' 030 


UJ VOODOO *•' 




\ ZH- >- *^ 






CL03O 


ZKU. 


Q 




UJCLCQO 


o 




O 1 


UJO*^ 


z 


-R- 


3L-J Q 


o 




U. 


z 


UJ 




0<Lt 






if ^ 






















O 
















Q 





85 






cc 

LU 











* e? 












lU 












-J H 












x< X 
-R-X *-i 






• » 




II 








i-H 




9-H 


Q04^X 

XlU 








* ^ 


00 


OOO — 






LU 


X 




3 : <CM 






Ooc 


(X 


— X 


OLU 






-JK 


0 




LLIUX II 






<CL 


H 


m 


•Jx: 






>-J 


LU 


0 0 


<oo<— 






K 


(X 


0 < 


X<Xh- 






(X> 




S LU 


Q.OOO 






LUX 




X 


-JX 






CDZ) 




II 


X4t- 0 






XX 


« 9k 


00 


xrcO 






0 




•-H h- 


Xw 




LU ,-H 


X II 


m 


00 •-«< 


• *> LU 




• - LUOO 00 








CD 




0 00-J 


11 (X 




— 4^ 


HlA>- 


• 9k 


•JIU + 






X 


II H 


X 


II UJ 


^CL 


K 


— • ^ 


II II 0 


X 


• 


QC-J 


X 


LU • - 


— % 


3 


CM -Jf 




< 






H 


00 s 0 


a> 


H 


S 00 


OOHHLU 


LU 


fs-IX.LUUJ 


-js: 


00 


“II 


XOOOOX 


X 


COS or) 


<0 


X 


II 


OXXH 




s 


>x 


0 


CL<^ 


000 




1 00<I 


X 


0 


*-H X h“ 


--OOvT 




r-4S 1 00> 


0 




00 LUOO 


LUw— 


• ^ 


0 .-HLU 1 


X 


X 


KX 


Q.LULU II 


H 


MU .-HOOSIoC 




LU 


— >0 


>-aCL r 


X 


S •-(/) LU 


-jo: 


X 


XO 


H>->‘ 


LU 


iicx:co 


< 1 — 




r 0-- 


OKI * 


> 


kao. II ox 


>o. 


0 


loolu 


UOH 


00 


00 0 


X-J 


< 


• •k 0 D, 


X 00 


X 


^rHOOoCX 


o<i. 


0 


1- r II > 


LUXX2 


0 


OCLKOO LU^ 


x> 


lU 


HH 1— 


XLULUO 


0 


UOX X -J 


X 


-J 


X II CLO 


HXXO 




W r^LUXluLUX 


z> 




X 


HH-- 


0 


LUKI— LUXOOO 


•-X 




-J^rHLUX 


r LU 


-J 


CLXwxi-o: 


0 




|G-L/)H-LU 


cos r CL 


< 


>-LULUK 0 H 


0 II 




HO >X 


or-ro> 


0 


- U-. 






X XH 


s 0 0 1 — • •* 




Ow>-S 0 LU •- 


x-^ 




lUH 0 


s r O'— < 




UJCDr^LL.'IC OrH 


LUK 




tfs 1 — xr or 


11 




H- or 


Xoo 




LUO CD 


II II LL 1 


• 9k 



>- II r <+ v^’z.xn LU- oku~ >tiu«-i 

s t/)LOi-H»^ Ql 

LU tp* oot/) o + 

CLK 11 O II UJO- 

•-o>-ao M Cl 

Q: CQ ,-1 h-ih-<0 ••'O 

LU II ao 

-J3: •*‘LLLLC\ir)0gC3-J .-OO^IO-J *-UJ> H OOUJ Q UJLUUJO^ || •- 
-J Ohhhh00^002<O <^^QHLUQl XLLZ ••‘OOOOoO LU O 
<iOQ luoxul>lu<2:>cc:o'^lu}— ►-^L uo-J— >-J clX' 



9 9k CO 


II > 


cc 


CJOOXOO- 


X ,-hVA*** jCM 


< 


o^oooo 


<iuoo 


0>XOO 


X 


wLUXLU II 


xo 


Ot-H LU 


0 


VX X 


Oh-« 


0000 II CO II 




H LU X 


X 


X 


• -0 


CMX •- X 



Q 

< 

o 



00 

Qc: 

LU 

CO 



I =) 



LU 

o 






vO 

lU 

00 

< 



LU 

2 : 

2 : 

o 

o 



o 



LU • — 

xo 



lU 



CSJ 





00 


m 


II •- 


LU 


• — I-H 


H 


Hr-<X 


> 


►-*00 <c 


CO 


X u 


II 


i-icooo 

-J 



K\jo 



XCM 


HOOH 


-K-OO 


X 

LU II 0 


00 


H 0 


H 




X 


OCL 


LU-— 


HO 


XCL 


9* • 9 . 


XO 


i-H|— r-H 


0 


X 


OH 


+ LU + 


X 


H 


00 LU 


x^a. 


00 H • 


•‘OlUO 



UQ 



0LU20 00«~I 

OLLO 

o o 
u 
o 



QLULULU 



OLUO-J 

LUOO 
X 
LU < 



o 



LU 



Q.LULU II >- n 
CD 

CD>LUCL Ol 
CDcroULO 
•K- O 
V. II LLO 
Q 

-HO 
OOQ 

o 
o 



o 

(X 

<<M 

o<^ 

I 

H- II 
LU r 
o 

iH 

• --JOO 
C-J 
X<LL 
LUO»^ 



86 



THEN GO TO SCANT; /* A ? COMMENT 



END; 

END; /« OF COMMENTS */ 
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CALL COMPILATI CN_LOOP 
CLOCK(2) = TIME; 



>- 

cc 

< 



C /0 



a: 

Q- 



K 

1 1 1 

00 >. 

Qc: 

00<I 

LU 

Lus: cc 

Z) 

CO Q 
-- I UJ 
rOK O 
—2: O 

cC 

OQ^ CL 

OQ- I 
^ 2 
O-J 
-» < 
< S 
V.O 

Q 

2 

UJ 



• •^oO 
lud: 
o:a 

qq: 

UJUJ 

o I 

OUJ 

q:cc 



CLUJ 


U- 


> 


0 


2 UJ 

►-HC/) 


LU 


< 


tu 


szz 


0 


QC 


LU 


-JH 


LL 


<LU 


O 


UQt: 


LU 



96 



BIBLIOGRAPHY 



1. Zavoyski, E. M. , Preliminary Design of the Systems Implementation 

Language BLISS-360 , M.S. Thesis, Naval Postgraduate School, 
Monterey, 1972. 

2. Wulf, W. A. , and others, BLISS Reference Manual. Pittsburgh: 

Carnegie-Mellon University, Department of Computer Science, 

1970. 

3. McKeeman, W. M. , Horning, J. J., andWortman, D. B. , A Compiler 

Generator , Prentice-Hall, 1970 

4. Malcolm, M. A., PL360 (Revised) A Programming Language for the IBM-360 , 

Stanford: Stanford University, Computer Science Department, 

May, 1971. 

5. International Business Machines Corporation, IBM Svstem/360 

Operating System Assembler Language , 6th ed. 

6. PDP-10 Reference Handbook , Digital Equipment Corporation, 

Maynard, Mass. 

7. International Business Machines Corporation, IBM System/360 

Principles of Operation , 8th ed. 

8. Kildall, G. A., Miscellaneous Programs for CS4113 , Naval Post- 

graduate School, Monterey, September, 1971. 

9. Cries, D. , Compiler Construction for Digital Computers , Wiley, 

1971. 

10. Wulf, W. A., Russell, D. B., and Habermann, A. N. , "BLISS: 

A Language for Systems Programming," Communications of the 
ACM , V. 14, no. 12, p. 780-790, December, 1971. 

11. Wile, D. S. , and Geschke, C. M. , "Efficient Data Accessing in the 

Programming Language BLISS , " in Proceedings of a Symposium 
on Data Structures in Programming Languages , p. 306-320, 

(SIGPLAN Notices, v. 6, no. 2, February, 1971). 



97 








I 

m 




INITIAL DISTRIBUTION LIST 



No. Copies 
2 



1. Defense Documentation Center 
Cameron Station 
Alexandria, Virginia 22314 

2. Library, Code 0212 2 

Naval Postgraduate School 

Monterey, California 93940 

3. Asst Professor G. A. Kildall, Code 53Kd 1 

Department of Mathematics 

Naval Postgraduate School 
Monterey, California 93940 

4. Major Richard Charles Bahler, USMCR 1 

137 South River Street 

Plains, Pennsylvania 18705 



98 



Security Classification 



DOCUMENT CONTROL DATA - R & D 

(Security clos si ^icatior^ o( title, body of abstract end indexing annotation nrust be entered when the overall report Is classified) 



ORJGINA.TING activity (Corporate author) 

Naval Postgraduate School 
Monterey, California 93940 



a«. REPORT SECURITY CLASSIFICATION 

Unclassified 



26. CROUP 



3. REPORT TITLE 



Steps Toward a Compiler for BLISS-360 



4 . DESCRIPTIVE NOTES (Type of report and,inclusive dates) 

Master's Thesis; Tune 1972 



5. AUTHOR(S) (First name, middle initial, last name) 



Richard Charles Bahler 



6. REPORT DATE 



Tune 1972 



7m, TOTAL NO. OF PAGES 



JLBO- 



76. NO. OF REFS 



11 



««. CONTRACT OR grant NO. 



6. PROJECT NO. 



9a. ORIGINATOR’S REPORT NUMBER(S) 



96. OTHER REPORT NO(S) (Any other numbers that may be assigned 
this report) 



d. 



10. DISTRIBUTION STATEMENT 



Approved for public release; distribution unlimited. 



II. SUPPLEMENT AR Y NOTES 



12. SPONSORING MILI T ARY ACTIVITY 



Naval Postgraduate School 
Monterey, California 93940 



13. abstract 



The design of a compiler for the IBM S/360 systems implementation language 
BLISS-360, a modification of the PDP-10 language BLISS-10, is described. The 
compiler has a two-pass structure that is based upon the XPL Compiler Generator 
System, The first of these passes, which uses the XPL prototype compiler Skeleton, 
is examined in some detail. Fundamental data structures are described for this 
pass, including a constant table, a dictionary for variable definitions, and an 
intermediate language table to retain the source program structure and semantics. 
Modifications which allow the Skeleton compiler to perform a syntax analysis of 
BLISS-360 programs are discussed and demonstrated. 

General requirements are defined for the functions to be performed by the 
second pass, including machine language code generation from the intermediate 
language, storage allocation and building program interface linkage. 



DD 



,'.r..1473 '> 

S/N 01 01 -807-681 1 



99 



Security Classification 



X-3140* 




m 





Security Claisifiration 



KEY wo P^DS 



XPL Compiler Generator System 
Programming Language 
BLISS 
Compiler 



DD ,”o'v“..1473 iback) 



LINK C 



S/N 0101*807-6821 



100 



Security Classification 



A - 3 I 4 09 






I 



i . 






II J AH TT 



2 u 2 1 7 



1 . 3503 ^ 



t».ard a 



comp 



I- 



61367 

c-^ \er 






>360* 

2 U 2 'i 7 






Thesis 135034 

B1367 Bahler 

c.l Steps toward a compi- 

ler for bliss-360. 



